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FOREWORD
This study was designed to test the relationship of 40 background 
variables to the success or fa ilure of 429 ordinary l i f e  insurance 
agents from one region of a large, nationally ranked insurance company. 
The company used is not identified in the paper because the executive 
who authorized the company's involvement requested this anonymity.
The data gathered were analyzed by applying the discriminant pro­
cedure of the Statistical Analysis System (SAS). This procedure nor­
mally operates under assumptions of equal prior probabilities of group 
membership and equal costs of misclassifying group members. Because 
neither of these assumptions proved valid for this research effo rt, 
the originally envisioned scope of the study had to be expanded. 
Ultimately, the discriminant procedure was applied to the data 11 
different times based upon 11 different assumptions about misclas- 
sification costs.
As a result of the assumptions noted above, the predictive ab il­
ities  of the discriminant functions developed varied. As the cost 
of misclassifying a potential success was assumed to increase, the 
discriminant procedure improved its  a b ility  to predict successes.
At the same time, however, its  a b ility  to predict failures deteriorated.
Before the detailed findings are presented in the chapters that 
follow, the valued contributions of several people must be recognized.
To Dr. Leon Megginson, my committee chairman in Management, I owe a 
special debt of gratitude for his very thorough review of the chapters.
I also thank Dr. David Smith, my committee chairman in Experimental 
S tatis tics , for his patient guidance through the subject of multivariate 
analysis. I am also grateful to Dr. Jeff Harris for his timely response 
to the chapters I mailed him. To the other members of my committee,
Dr. Raymond Lesikar, Dr. Herbert Hicks, and Dr. Fred Endsley, goes 
my appreciation for serving in this capacity. I also thank Gloria 
Armistead for her concern and encouragement. And a special acknowl­
edgement must go to Mrs. Mary Terrell for her meticulous care in typing 
the final d r a f t . .
F inally, I thank my w ife, Mary, and daughter, Dawn, for their 
patience and support over the years engulfed by this research. But 
for them, i t  could not have been done.
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ABSTRACT
This study was designed to test the relationship of the backgrounds 
of 429 insurance agents in one firm to success in their jobs. From 
their company f ile s , information was gathered on 40 variables related 
to the health, family situation, employment background, finances, 
education, and social activ ities  of these agents. The aim was to 
determine whether any relationship existed among these variables that 
would allow a discrimination between successful and unsuccessful agents.
The sample used in this research was comprised of 429 male, Cau­
casian, ordinary agents hired by a large, nationally ranked insurance 
company between January 1, 1967, and June 30, 1972. They were a ll 
hired on a fulltim e basis and had a ll been previously inexperienced 
at selling l i f e  insurance. These agents were classified as successes 
or failures on the basis of productivity. A sales volume of $330,000 
for their seventh-through-eighteenth months with the company was used 
as a cut-o ff point. Of the total sample, 51 had succeeded and 378 
had fa iled .
A multivariate analysis of the data gathered on these two groups 
of agents was conducted through the use of the discriminant procedure 
of the Statistical Analysis System (SAS). The "simple statistics"  
generated by this program revealed appreciable differences between 
successes and failures when individual variables were considered. At 
the time of application to the company studied, successful aqents had 
lived at their present residences twice as long as had the failures.
Also, successful agents owned over twice the assets and well over twice 
the l i fe  insurance owned by unsuccessful agents at application.
Finally, agents who succeeded with this company reported being in the 
labor force longer, had earned more at their last jobs, and had 
averaged longer stays at previous jobs than did those who had not 
succeeded.
The SAS discriminant procedure develops a discriminant function 
on the basis of the generalized squared distance between successes and 
failures. Prior probabilities of success and failure and costs of 
misclassifying successes and failures are normally assumed equal. 
Because these prior probabilities and costs of misclassification were 
clearly unequal in this study, a Bayesian-1ike model was used to in­
troduce unequal probabilities and costs to the program.
Estimates of rea lis tic  prior probabilities and of the cost of 
misclassifying (hiring) a fa ilure were gleaned from the industry. 
However, since an approximation of the cost of misclassifying 
(rejecting) a success could not be found, 11 different estimates 
were made of this figure, ranging from $3,500 to $350,000. The dis­
criminant procedure was thus applied to the data 11 times on the 
basis of 11 different assumptions about the cost of misclassifying 
successes. The cost of misclassifying failures was assumed to be 
$3,500 for each application of the procedure.
The results are summarized as follows. At an assumed $3,500 
cost of misclassifying successes, the discriminant function correctly 
classified 89 percent of the entire sample, 97 percent of the failures, 
and 26 percent of the successes. When misclassifying successes was
x i i
assumed to cost $350,000, the discriminant function developed correctly 
classified 26 percent of the sample, 16 percent of the failures, and 
98 percent of the successes.
Success-misclassification-cost assumptions between the two above 
extremes resulted in more balanced outcomes. For example, when mis­
classifying successes was assumed to cost $100,000, the discriminant 
function correctly classified 56 percent of the whole sample, 51 per­
cent of the fa ilures, and 92 percent of the successes. Because of 
the above findings, this w riter recommends additional research in two 
areas: replication of the study reported here and assessment of 
misclassification costs.
Chapter 1
AN INTRODUCTION TO THE STUDY
Salesmen have long represented a lucrative fie ld  of managerial 
research. Studies of the selection, turnover, job satisfaction, and 
supervision of people in this occupation abound in the litera ture .
Yet, though they have been so often studied, the secret of success in 
this profession s t i l l  remains largely unknown.
Several explanations have been offered for this gap in knowledge. 
Some researchers have suggested that more work needs to be done within 
individual industries and firms to keep as many situational variables 
as possible constant. Others have proposed that the explanations for 
success are so complex that past research has touched upon only small 
portions of the total picture.
This study was designed to respond to both of the points mentioned 
above. I t  is a study of insurance agents in one region of one firm and 
whether their backgrounds relate to their success or fa ilure. Further­
more, the number of background variables examined and the statistical 
techniques employed represent an attempt to recognize the complexity of 
the question the research addresses.
The following sections of this chapter are designed to orient the 
reader to the subjects of study, the specific purpose of the research, 
its  ju s tifica tio n , scope and lim itations, and the general format of the 
ensuing chapters.
2ORDINARY AGENTS DEFINED
The subjects of this investigation are ordinary agents hired by a 
region of a large, nationally-ranked insurance company from January 1, 
1967, to June 30, 1972. Life insurance agents are categorized as 
either (1) "ordinary" or (2) "d istrict" or "debit" agents. Ordinary 
agents sell policies of higher values than those sold by their counter­
parts, and ordinary agents are not d irectly  involved in premium col­
lection. D istric t or debit agents sell lower-value policies sometimes 
referred to as industrial or burial insurance. A large part of the job 
of these agents is the weekly or monthly collection of premiums.
PURPOSE OF RESEARCH
The objective of this study is twofold. F irs t, i t  seeks to rec­
ognize variables, identifiab le in the selection process, that can be 
associated with potentially successful or unsuccessful insurance sales­
men. Second, i t  attempts to point out significant relationships among 
these variables.
The in it ia l  part of this undertaking, identification of these 
factors, is not new. A number of studies that have attempted to do 
this are reviewed in the following chapter. What is unique about this 
research is the s ta tis tica l approach applied. Through the use of the 
discriminant procedure, this research attempts to disclose relation­
ships among these factors in such a way as to develop a discriminant 
function. One aim of this function is to identify a high proportion of 
potentially successful salesmen. However, i t  must also trim an appre­
ciable number of potential failures from the ranks of those hired, i f  
i t  is to represent an improvement over the selection system in operation
3at the company studied. The methodology associated with the develop­
ment of this function is treated in Chapter 3.
The nature of this research is such that i t  might be regarded as 
exploratory in theme. The data were collected in bulk and then sub^ - 
jected to statistical scrutiny and manipulation. Due to the number of 
variables dealt with, a statement of hypotheses is thought to be of 
questionable benefit.
JUSTIFICATION OF THE EFFORT
The justification  for the research reviewed here dates back to the 
turn of the century when Frederick Taylor evangelically espoused the 
virtues of finding the first-c lass man, the man best suited for the 
job. Further significance is assigned to this study when one observes 
the retention rates for agents of the type researched. For eight 
companies about the size of the one used in this research,* only 14
percent of the ordinary agents hired in 1964 were s t i l l  with these
2
companies in 1968. For smaller companies this figure ranged from 7 to
3
11 percent.
I f  the retention rates were improved, an organization would bene­
f i t  through reduced training costs and more effective use of its  man­
agers' time. The greater advantage, however, should accrue to the type
1
These were companies with $4 b illion  or more ordinary l i f e  
insurance in force in the United States on January 1, 1968.
2LIAMA, The Manpower and Production Survey, Research Report 
1970-1, p. 5.
3
The la tte r figure applied to the eight smallest companies sur­
veyed with $300 million to $1 b illio n  of ordinary l i fe  insurance in 
force in the United States on January 1, 1968.
4of manpower researched. Even a small increase in the retention rate 
would mean that quite a few people would not be wasting years of their
lives pursuing a career for which they were not suited.
The time and money lost by the company and the individual, how­
ever, is not the only effect of a selection process in need of improve­
ment. Although nonquantifiable, the psychological impact of fa ilu re  
should be considered. At present, the large majority of people who 
begin careers selling l i f e  insurance must eventually resign themselves 
to the fact that they are failures in their jobs. And, until this
eventual resignation, these very subjects are lik e ly  to contribute to
the increasing emphasis being given to the American labor force's 
disenchantment with work and preoccupation with leisure. Just as 
management scholars are accepting with increasing fervor the chal­
lenging responsibility for improving the nation's productivity, this 
w riter views this research e ffo rt as one small contribution toward 
putting more qualified , interested, sa tis fiab le , and potentially pro­
ductive people into a line of work in which they are apt to do well.
Beyond the benefits to be gained by the organization and by the 
successors of the individuals researched, this project may yet have 
broader relevance. The s ta tis tica l tools used in this research have 
not been previously applied in such a way. Hopefully, the results of 
the present application of these tools w ill give insight into their use 
in similar selection processes. Thus, the management lite ra tu re  should 
be enhanced by this additional insight. Beyond the s ta tis tica l insight 
provided, the specific results could prove beneficial to future re­
searchers in another way. Although more and more writers are sug­
gesting that this type of research be conducted on a firm-by-firm basis,
the variables and relationships among variables found to be pertinent 
here may at least provide guidelines for further research in areas 
related to this topic.
SCOPE OF THE INVESTIGATION
The scope of the research described in this paper was set by the 
source of available and comparable data. A large, nationally-ranked 
insurance company offered the records of one of its  regional home 
offices for use in this study. These records contain information on 
productivity, a ttr it io n , testing, and the biographical background of 
its agents dating back several decades. The independent variables 
studied, therefore, were selected from what was available in the volu­
minous records maintained by this company. Information on such topics 
as health, family situation, employment background, finances, educa­
tion, and social activ ities was collected.
This study deals with only those variables identifiable in the 
selection process. Other factors, of course, w ill affect the success 
or fa ilure of an agent. How these factors are recognized and handled 
is treated in the following sections.
Training
One major organizational factor that might influence the future 
performance of a new agent is the quality and quantity of formal 
training received. This training may vary slightly from agency to 
agency. In general, however, any significant variation in training 
programs used by agency managers w ill depend upon whether or not these 
managers apply precontract orientation--a structured training program
that emphasizes job simulation. Several studies have found a relation­
ship between agent performance and exposure (or lack of exposure) to 
precontract orientation.4 The agents' training experiences within each 
of these two groups are assumed to be fa ir ly  uniform.
At the time the sample members used in this study were being 
hired, managers in this company were being encouraged to use precon­
tract orientation. That is , the home office asked the managers to put 
new agents on temporary contracts and have them go through this orien­
tation process before being given a regular contract. In general,
however, the older agency managers in this region resisted home office  
5
encouragement. As a result, only 14 percent of the agents used in 
this project had received the benefit of precontract orientation. 
Therefore, i t  is fe l t  that these people have injected very l i t t l e ,  i f  
any, bias into the results of this research e ffo rt.
Supervision
Supervision is a factor that is not normally easy to keep con­
stant. Although i t  was not held s tr ic tly  constant in this research, an 
attempt was made to minimize the impact of its  variation. That attempt 
was made through the adjustment of the success-failure dependent vari­
able. Productivity is one of the determinants of success in this 
study. Some supervisors a r t if ic ia lly  boost new agents' productivity by 
doing more than other supervisors to help close the agents' earliest
4The latest study conducted by LIAMA was entitled Precontract 
Orientation, Research Report 1970-3, pp. 1-13.
5
Personal interview with the Manager, Ordinary Agencies Adminis­
tration, for this region of this company, April 18, 1974.
sales. To minimize the impact of this extraordinary supervision, 
agents in this study were not judged on their f i r s t  six months' produc­
t iv ity .  Rather, sales figures for only months 7 through 18 were used 
as a measure of success.
Through the method described above, the time period when supervi­
sion varies most between agencies was eliminated from the scope of this 
research. After the agents have been with the company for six months, 
they receive l i t t l e  direct supervision. Their managers are usually 
very busy with administrative details and the training of new agents. 
Furthermore, in many cases the agents sell in a location physically 
distant from that of the ir managers.
Market Potential
One other factor that might affect an agent's success or fa ilure  
is the potential of the market in which that agent se lls . For the 
average agent, however, this does not represent a significant factor 
for two reasons. One is that the markets are not well defined. A 
community is not divided into selling areas for each agent. Another 
reason is that the decision as to the contacts an agent w ill approach 
is thought to be largely dependent upon the degree of in it ia t iv e  ap-
7
plied. That is , i t  is actually the agent's decision as to the market 
that w ill be sought out.
^Personal interview with a division manager in this region of the 
company, May 7, 1974.
^Personal interview with the Manager, Ordinary Agencies Adminis­
tra tion , for this region of the company, April 18, 1974.
There is , however, one situation where market potential's lack of
influence does not hold true. This situation involves the use of
blacks. The company used in this research is an affirm ative action 
employer that recruits minorities. When hired, they are normally 
encouraged to direct their selling efforts toward members of their own 
minority group. This is only natural, since that is the market to 
which the new agents can best relate. In it ia l sales are typically high 
for such agents, but the policy lapse rate is also usually quite high. 
Thus, income for these agents drops appreciably after the f i r s t  few 
months, and they become discouraged. As a result, the termination rate
Q
for blacks has been higher than that of other agents. For this rea­
son, they have not been included in this research.
Other Factors
To keep other influences to a minimum and make the results of this 
research as easily interpretable as possible, the scope of this study 
was further restricted in the following manner. The sample also con­
tains only fu lltim e, male, ordinary l i f e  insurance agents previously 
inexperienced in the fie ld . In summary, the scope of this research is 
as follows. I t  seeks to determine the effects (singularly and in 
combination) of certain variables (largely personal history in nature) 
upon the success or fa ilu re  of a sample of fu lltim e, previously inex­
perienced, male, Caucasian, ordinary l i f e  insurance agents from one 
company who have been exposed to re la tive ly  homogeneous training, 
supervision and markets.
9LIMITATIONS TO BE RECOGNIZED
There were several lim itations to face in the collection and
analysis of data for this study. Although varied, they may be grouped 
into the following three categories: those already commented on in the
"Scope" section of this chapter; those which are related to the time 
span over which the sample was selected; and those dealing with the 
source of information.
Scope-related Limitations
Some of the lim itations to be acknowledged here have already been 
mentioned in a previous section, since they are d irectly  related to the 
scope of the research effo rt. More specifically , the results may be
said to be d irectly  applicable only to fu lltim e, male, Caucasian,
ordinary agents in one company who are previously inexperienced at 
selling l i f e  insurance.
Also, with a study encompassing the number of variables investi­
gated here and using a sample hired over a five-and-a-half-year period, 
i t  would be practically impossible to keep training and supervision 
constant. I t  is the hope of this w riter that the measures and consid­
erations introduced in the "scope" section of this chapter w ill support 
the contention that the bias injected by these factors was kept to a 
minimum.
Effects of the Time Span Involved
As noted in the previous section, the sample is composed of agents 
hired over a five-and-a-half-year period (January 1, 1967, to June 30, 
1972). Fluctuating consumer prices during this time period could have
10
had an effect on the insurance industry. To recognize and handle such 
price variations, productivity was made comparable by applying the 
consumer price index to these figures, using 1967 as a base year.
Since productivity figures were recorded by calendar year only, an 
assumption had to be applied to the process of making these figures 
comparable. That assumption is that productivity was about equal for 
each of the twelve months of the year for the agents in question. This 
assumption allowed the development of the following formula that calcu­
lated productivity for months 7 through 18 and applied the appropriate 
price indices to these figures:
P 1
V 4-
P 2
m 2
VA
M i
1
m 2
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1
where:
Pj = recorded productivity for the agent's f ir s t  calendar year 
with this company.
= the number of months with this company in that f ir s t  calendar 
year. I f  was less than or equal to six, the next year was 
used for this f i r s t  calculation.
nij -  the number of months out of that fe l l  into the month-7- 
through-18 category.
1^  = the consumer price index for that year, using 1967 as a base 
year.
P2, M2 , mg, 12 = the same values as above, but for the second 
calendar year.
Restraints Imposed by the Data Base
Another lim itation to be recognized is the data base with which 
this researcher worked. After an applicant is screened, one form that 
is consistently sent to the regional home office is the "Confidential 
Data Sheet," a four-page application form. Beyond th is , managers do 
not always send in a ll the requested information. Additionally, some 
of the forms now completed by applicants were only f i r s t  used in 1970 
and 1971. Thus, such information was not available on sample members 
hired prior to that time. Despite these drawbacks, this w riter feels 
that the confidential data sheets have provided enough variables and 
sufficient data for a meaningful comparison of the population studied.
PREVIEW OF THE ENSUING CHAPTERS
The remaining chapters of this study are organized and presented 
as follows. Chapter 2 reviews significant, related research conducted 
f i r s t  on general salesmen selection and then on the selection of in­
surance agents in particular. Chapter 3 describes the methods of sam­
ple design and data collection and analysis. Chapter 4 in itia tes  the 
discussion of the findings. I t  notes how each variable used relates 
to the success-failure c r ite ria . Chapter 5 proceeds with the presen­
tation of the findings by depicting the multivariate analysis of the 
data. I t  describes the results of applying the discriminant procedure. 
Chapter 6 completes this paper with a review of the basic conclusions 
and recommendations derived from this study.
Chapter 2
A REVIEW OF THE PERTINENT LITERATURE
The salesman has trad ition ally  maintained a dominant position in 
the managerial lite ra tu re  dealing with selection, turnover, and job 
satisfaction. The ensuing review of relevant lite ra tu re  is organized 
according to the nature and sponsors of such research. In addition to 
studies on insurance agents, much related selection research has been 
conducted on people in other sales occupations. The f i r s t  section of 
this chapter highlights significant research on salespeople selection 
in these other occupations.
The second and third sections review studies that deal specifi­
cally with l i f e  insurance agents. Because this subject has been inves­
tigated by people in academia and by people in the industry, its  tre a t­
ment here is organized by sponsor. The second section treats studies 
of agent selection in itia ted  in the academic world and reported in 
scholarly journals. The third section deals with research on this 
subject conducted by the industry its e lf .  This la tte r  section relies  
heavily upon data compiled and reported by the Life Insurance Agency 
Management Association (LIAMA).
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GENERAL RESEARCH ON THE SELECTION OF SALESPEOPLE 
IN NON-INSURANCE INDUSTRIES
Much research has been conducted on salesmen selection as i t  
relates to applicants' a b ility , personality, and personal background 
factors. This section chronologically highlights several studies of 
these factors in various sales fie lds.
Early Findings
Since the fie ld  of applied personality assessment was s t i l l  in a 
re lative ly  embryonic state in the early part of this century, many of 
the earliest studies dealt with the more overtly appraisable personal 
background factors. Several such studies w ill be reviewed in the last 
major sections of this chapter. Another example was the subject of 
0. A. Ohmann's 1940 address to the American Association for Applied 
Psychology.* Ohmann reported on the senior salesman selection research 
program in itiated  by Tremco Manufacturing Company.
A significant part of this research program was the improvement of
the application blank that had been in use for eight years. Using
"salesman's net commission earnings" as the criterion for success,
2
Tremco trimmed this form from 31 to 13 items. Total scores on the 13 
items correlated .67 with the earnings criterion. Critical scores on
*0. A. Ohmann, "A Report on Research on the Selection of Salesmen 
at the Tremco Manufacturing Company," Journal of Applied Psychology,
25 (1941), 18-29.
2
The 13 items were (1) age, (2) height, (3) marital status,
(4) number of dependents, (5) thousands of insurance, (6) amount of 
debts, (7) years of education, (8) number of clubs, (9) years on last 
job, (10) average number of years on all previous jobs, (11) average 
monthly earnings on last regular job, (12) experience in maintenance, 
and (13) reason for leaving last regular job.
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the new form were regarded as crystallizing the experience of the 
company and rendering the application blank usable.
Activity Vector Analysis
In 1956* Walter V. Clarke f i r s t  published the results of the work
3
he had done on a personality pro file  test. The instrument was called 
"Activity Vector Analysis" (AVA) and was promoted for widespread use in 
industry as a selection personality test. I t  did, however, find its e lf  
temporarily more popular in the insurance industry than elsewhere.
This test had respondents select words that they or other people might 
use to describe themselves. By selecting such words from a l is t  of 81 
possible terms, they were said to profile themselves according to 
aggressiveness, sociab ility , s ta b ility , and fearfulness.
Although Clarke and AVA w ill be commented upon la te r in this 
paper, one point should be noted here. In 1962, Locke and Hulin in­
dicted this tool.^ They had found that out of a ll the validation 
studies conducted on AVA {18 in a l l ) ,  only one was s ta tis tic a lly  sound 
and interpreted correctly; and this one found the results to be 
inconclusive.
A Profile vs. T ra it Sub-scores
In 1960, J. L. Hughes used salesmen and the Gordon Personal Pro­
f i le  to determine whether i t  was more valid to use a type of
3
Walter V. Clarke, "The Construction of an Industrial Selection 
Personality Test," The Journal of Psychology, 41, No. 2 (1956), 379-94.
^E. A. Locke and C. L. Hulin, "A Review and Evaluation of the 
Valid ity Studies on AVA," Personnel Psychology, 15 (Spring 1962),
25-42.
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personality profile  or individual t r a it  sub-scores. More specifi­
ca lly , he ranked the subjects' four percentile t r a it  sub-scores (on 
ascendancy, responsibility, emotional s ta b ility , and sociability) to 
set up a personality t ra it  profile for each one. He then compared 
these profiles to their class performance rankings by instructors. He 
also compared their individual t r a it  sub-scores to these performance 
rankings. He found that the profile method was more effective than the 
sub-scores at predicting their sales class performance.
Hughes' findings might be said to parallel the justification  for 
the research reported in this paper. I t  was hoped that a profile of 
background factor values would be more worthwhile in predicting success 
or fa ilu re  that a lis ting  of individual variable ratings.
Faking of the SVIB
Wayne K. Kirshner, in 1961, demonstrated that salesmen, at least 
in part, tended to fake the "Strong Vocational Interest Blank" (SVIB).6 
He compared new applicants to five-year sales veterans and found that 
faking by applicants did not help their scores on sales categories. I t  
did, however, increase their scores on the business, social service, 
and personnel categories. The applicants indicated a greater liking  
for things than did the employed salesmen. This indicated to Kirshner 
that they were completing the SVIB in the most socially acceptable 
fashion; that is , liking much and disliking l i t t l e .
6J. L. Hughes, "Comparison of the Valid ities of T rait and Profile  
Methods of Scoring a Personality Test for Salesmen," Engineering and 
Industrial Psychology, 2 (Spring 1960), 1-7.
C
Wayne K. Kirshner, "Real-Life Faking on the Strong Vocational 
Interest Blank by Sales Applicants," Journal of Applied Psychology,
45 (Aug. 1961), 273-76.
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This drawback has, of course, been a long-standing concern of 
critics  of personality and aptitude testing. As such, i t  could serve 
as encouragement for more research into the value of the less alterable 
personal background factors for predicting success or fa ilure.
Miner's Testing of Dealer Salesmen
John B. Miner used 65 dealer salesmen employed by a major petro­
leum company in his 1962 test of personality and a b ility  factors as
7
they relate to sales performance. This was probably one of the more 
comprehensive single testings performed up to that time in that he used 
four separate measures of personality and interest and five different 
a b ility  tests.
The only reliable a b ility  predictor was the Arithmetic subtest 
score on the Whechsler Adult Intelligence Scale. Miner noted that this 
result may well be unique to this variety of sales occupation and not 
transferable to other fields.
The only personality measure that yielded significant correlations 
was the Tomkins-Horn Picture Arrangement Test. On this test, measures 
of dependence, sociophilia, self-confidence and happiness were found in 
association with successful sales performance; and measures of low 
aggression, sociophobia, and strong superego were found in association 
with poor performance.
7John B. Miner, "Personality and Ability Factors in Sales Perfor­
mance," Journal of Applied Psychology, 46 (Feb. 1962), 6-13.
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Rhode's Work on Electronics Salesmen
Shortly after Miner's artic le  came to press, Jack Ferdinand Rhode
g
disclosed the results of his dissertation research. He used three 
different tests (The Otis Employment Test, The Engineering and Physical 
Science Aptitude Test, and The Minnesota Multiphasic Personality Inven­
tory} in an attempt to predict salesmen's success in an electronics 
organization in three different labor markets (loose, normal, and 
tigh t). He found that these three tests were ineffective in predicting 
such success. "No significance" was found in the tight labor market, 
and "no practical significance" was found in the loose and normal labor 
markets.
E ilbert's Encouragement
The findings presented thus far appear a b it bleak as one test 
after another had its  general or specific va lid ity  questioned. Propo­
nents, however, were not ready to admit defeat. There were s t i l l  
promoters like Henry Eilbert who argued for the increasing popularity 
of and confidence in such instruments as a significant part of the
q
total selection process for salesmen.
Schuh's Disenchantment
Schuh, in 1967, made an attempt to ascertain the fe a s ib ility  of 
using biographical data items and intelligence to predict sales
®Jack Ferdinand Rhode, "A Pilot Study of the Prediction of Sales­
men's Success in an Electronics Organization," Dissertation Abstracts 
International, 25 (1963), 2283 (University of Minnesota).
q
Henry E ilbert, "Executives and Sales Aptitude Testing,"
California Management Review, 6 (Spring 1964), 67-71.
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personnel turnover.1® In order to do so, he used the application form 
and the Wonderlic Personnel Test completed by 151 salaried salesmen 
working with a wholesale trade food products firm. The subjects had 
been hired from 1960 through 1964 and were grouped for analysis ac­
cording to the year in which they had been hired.
Of a ll the items tested, only one, church attendance, related to 
long tenure through a ll the years tested. Those other items that 
appeared to be significantly related to the criterion for one of the 
year's data either did not cross-validate with one of the other year's 
data or were reversed in sign when they did appear again. One might 
retort here that the small sub-sample size and the criterion used— 
tenure—cast some doubt upon the implications derived from this study. 
In other words, the findings of this study are not regarded as evidence 
sufficient to completely discredit the use of personal background 
factors in the selection of salesmen.
Cotham’s Research on Appliance Salesmen
In 1967, another dissertation was completed in the area of selling  
and selection.11 James C. Cotham used 63 fu lltim e appliance salesmen 
and researched them in three areas of behavioral variables: (.1) cog­
n itive variables of intelligence and aptitude; (2) personality oriented 
variables of personality, social intelligence, and empathy; and 
(3) selected l i f e  history experiences, including both personal and
^A llen  J. Schuh, "Application Blank Items and Intelligence as 
Predictors of Turnover," Personnel Psychology, 20 {Spring 1967), 59-63.
11James Caswell Cotham, "Selected Determinants of Retail Appliance 
Salesmen Performance," Dissertation Abstracts International, 28 (1967), 
1562A (Indiana University).
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occupational items. He found that there were few general performance 
predictors that could be consistently u tilized  across selling situa­
tions. These results could be interpreted as support for the sugges­
tion that this research and testing be specialized for individual 
industries and, where feasible, for individual firms.
Williams and Baehr's Study of Personal Background Dimensions
Perhaps the non-insurance-oriented research e ffo rt most closely
related to the nature of the project described in this paper is one
12conducted and reported by Glenn Williams and Mel any Baehr. They 
examined the 210-man sales force and the 16 managers of a specialty-
food manufacturing organization in terms of 15 personal background
13dimensions. They found significant differences between upper- and 
lower-rated subjects in the areas of financial responsibility, early 
family responsibility, and s ta b ility  in the work situation. These 
findings led Williams and Baehr to conclude that there is a logical, 
dynamic relationship between personal background factors and job be­
havior. Such conclusions can be construed as additional support of the 
need for studies of the nature of the one herein reported.
12Melany E. Baehr and Glenn B. Williams, "Prediction of Sales 
Success from Factorially Determined Dimensions of Personal Background 
Data," Journal of Applied Psychology, 52 (Apr. 1968), 98-103.
13The 15 factors were (.1) school achievement, (,2) higher educa­
tional achievement, (3) drive, (4) leadership and group participation,
(5) financial responsibility, (6) early family responsibility, (7) pa­
rental family adjustment, (8) s tab ility  in the work situation,
(9) school activities... (10) professional, successful parents,
(11) educational-vocational consistency, (12) vocational decisiveness, 
(13) vocational satisfaction, (14) selling experience, and (.15) general 
health.
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Apple and Feinberg's Evidence
An application of Williams and Baehr's type of reasoning was
14reported by Apple and Feinberg in 1969. In a research program in­
volving over 20,000 door-to-door salesmen, they developed an objec­
tiv e ly  scored mail questionnaire that effectively eliminated three- 
fourths of those who fa iled  to meet minimum standards of sales perfor­
mance, at a cost of only 15 percent of the potential successes. The 
questions they used indirectly assessed the family cohesiveness and 
socioeconomic status of the applicants. Contrary to what the company's 
sales executives had previously thought, these researchers found that 
the more successful subjects came from middle-class, tig h tly -kn it  
family units.
Gunter's Corroboration
William's and Baehr's findings were in some degree further sub-
15stantiated by Thomas Gunter's 1970 dissertation. Gunter surveyed 
factual background information on 187 salesmen from seven te x tile  
firms. His data supported the following hypotheses: (1) Successful
salesmen tend to express leadership early in their lives. (2) Suc­
cessful and unsuccessful salesmen d iffe r  in their perceptions of the 
d iff ic u lty  or enjoyability of certain school courses. He found l i t t l e  
relationship, however, between the success of a salesman and his
^Valentine Apple and M. R. Feinberg, "Recruiting Door-to-door 
Salesmen by Mail," Journal of Applied Psychology, 53 (Oct. 1969), 
362-366.
15Thomas Hi 1 Iyer Gunter, "An Analysis of the Backgrounds of Tex­
t i le  Salesmen by Means of a Biographical Inventory: A Study to Deter­
mine i f  Factual Data Can Distinguish Between Relative Degrees of 
Success," Dissertation Abstracts International, 31 (1970), 2339A 
(Georgia State University).
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father's occupation (sales or non) or between success and early 
maturation.
Scheilbelhut1s Self-Other Orientation
John Scheilbelhut used the ten-component Self-Other Orientation
Tasks in his 1970 dissertation to ascertain whether there were certain
recurring patterns of self-other orientation characteristic of sales- 
1 fimen. He used a group of real estate salesmen and a group of private 
u t il i ty  salesmen and compared them to two groups of nonsalesmen. He 
found that certain components could validly d ifferentiate between the 
sales groups and the nonsalespeople. Furthermore, there were certain 
components which demonstrated higher correlations with good salesmen in 
a particular fie ld  than with poor salesmen.
Cotham's Survey of the Research
In a rather encompassing 1970 a rtic le  James Cotham surveyed much
17of the research that had been conducted on salespeople. In this 
review of the status and value of various predictor variables, he made 
the following judgements. There is l i t t l e  uniformity in the efforts 
attempting to relate intelligence to personal selling performance.
With regard to sales aptitude, not enough technical data have been 
published about the various tests in use to permit serious evaluation 
of them. With respect to l i fe  history variables, the findings range 
from good to questionable. He notes that these factors may be more
■^ John Henry Scheibelhut, "An Examination of Self-Other Orienta­
tion Characteristics of Salesmen," Dissertation Abstracts International, 
32 (1970), 25A (University of Oregon}"!
■^ James C. Cotham, "Selecting Salesmen: Approaches and Problems,"
HSU Business Topics, 18 (Winter 1970), 64-72.
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useful as a rejection tool than as a selection device and cautions that 
these variables must be carefully examined on a firm-by-firm basis.
Cotham proceeded with mention of the disenchantment produced by a 
survey of the literature on personality testing. He then finished his 
discussion of selection variables with a positive note commenting upon 
the potential in the use of measures of social intelligence (the fa c il­
ity  for dealing with human relationships) and empathy.
Robinson's Restatement
Cotham's comments about adapting the l i f e  history examination to
18the firm were reiterated by David Robinson two years la te r. In
19replicating an earlier study by Fleishman and Berniger, using a 
weighted application blank to predict clerical turnover, he found 27 
items that differentiated between short-tenure and long-tenure clerks 
in a chain of Western banks. Although the differentiating items were 
similar to those found in the earlier study, Robinson fe l t  that they 
were sufficiently different to indicate the necessity of tailoring the 
selection instrument to the organization.
18David D. Robinson, "Prediction of Clerical Turnover in Banks by 
Means of a Weighted Application Blank," Journal of Applied Psychology, 
56 (Jun. 1972), 282.
19E. A. Fleishman and J. Berniger, "Using the Application Blank to 
Reduce Office Turnover," Studies in Personnel and Industrial Psychol­
ogy, (2d ed.); ed. E. A. Fleishman (Homewood, Illin o is : Dorsey Press,
1967), pp. 30-36.
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Harrick's Call for Research
John Harrick researched the applications of 406 employees of one
20firm for his 1974 dissertation. He applied the horizontal percentage 
method, chi-square tests, the Mann-Whitney U tests, and t  tests. He 
used the .01 and .05 levels of significance to determine whether any of 
the variables he tested related significantly to length of service.
The following are his major findings: (1) Concurrent valid ity  measures
support the use of the weighted application technique; however, pre­
dictive valid ity  measures were not proven using the selection instru­
ment. (2) Concurrent va lid ity  does not necessarily result in the 
important predictive valid ity measure. (3) More studies of validation 
need to be conducted within the entire area of employment selection.
The emphasis of these studies should be toward predictive valid ity  
measures.
Summary
The preceding discussion has dealt with the selection of salesmen 
in fields other than insurance. In part, i t  signals the disenchantment 
experienced by some users of psychological tests. I t  also points to a 
need for developing predictive profiles of salesmen and for doing 
research by industry and by firm. Some encouraging results were re­
ported when relatively large numbers of homogeneous populations were 
studied. Within the insurance industry, much has been written on the 
selection of l i fe  insurance salesmen. The following sections treat 
this more directly related literature.
20Edward John Harrick, "The Impact of the Weighted Application 
Blank in Personnel Selection," Dissertation Abstracts International,
35 {1974), 2467A (Saint Louis University).
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ACADEMICALLY INITIATED LITERATURE 
ON THE SELECTION OF INSURANCE SALESMEN
A chronological review of various studies that have examined 
a b ilit ie s , personalities, backgrounds, and the handwritings of aspiring 
and practicing insurance agents is now presented. This major section 
deals with those studies in itia ted  in the academic world, whereas the 
following section w ill treat those sponsored by the insurance industry.
Manson's Suggested Perspective on Personal Background Factors
In 1925, G. E. Manson, of the University of Michigan, studied
4,178 agents of eighteen l i f e  insurance companies of varying sizes in
an attempt to determine the personal history qualifications necessary
21for selling l i f e  insurance.
Manson's results showed that there was not a very close relation­
ship between any one of the biographical items found on the agents'
22Experience Record and subsequent success in selling l i f e  insurance. 
Those items which bore the closest relationship were: amount of l i f e
insurance carried at contract; number of present club a ffilia tio n s ; and
^Grace E. Manson, "What Can the Application Blank Tell?" Journal 
of Personnel Research, 4 (Jul. 1925), 73-99.
22 Items tested were: (1) age at contract, (2) present age,
(3) marital status at contract, (4) present marital status, (5) height,
(6) number of dependents at time of contract, (7) number of dependents 
at the present time, (8) number of years in school, (9) number of years 
out of school, (10) number of months in night school, (11) number of 
previous jobs, (12) principal previous occupation, (13) longest time on 
any previous job, (14) present club a ff ilia t io n s , (15) number of of­
fices in clubs, (16) number of d ifferent kinds of clubs, (17) sources 
of interest in entering the vocation, (18) previous l i f e  insurance 
experience, (19) previous other selling experience, (20) amount of l i f e  
insurance carried at contract, (21) amount of insurance carried at 
present time, and (22) war risk insurance.
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number of years experience at selling l i fe  insurance. The two specific 
items which had the most reliable predictive value were: (a) i t  was
favorable to have three or more dependents at the time of the contract; 
and (b) i t  was favorable to carry $15,000 or more l i f e  insurance at 
time of contract. I f  the standard requirement for re lia b ility  was 
lessened, i t  was favorable (c) to be between the ages of 36 and 39 
inclusive, at time of contract, (d) to have had two, three, or four 
previous jobs, and (e) to carry $5,000 or more l i f e  insurance at time 
of contract.
When several personal history items were considered, and each 
given a proper weighting, the multiple coefficients of correlation with 
success in selling clustered around 0.40. Manson noted that these 
correlations showed that the information contained on the personal 
history record had some predictive value, but that its accuracy in 
prediction was not sufficiently re liable to ju s tify  its  use as the 
principal measure of future success in selling l i f e  insurance. On the 
other hand, multiple correlations clustering around 0.40 did indicate 
that the weighted personal history record had sufficient prognostic 
value to warrant its  inclusion in a ll selection programs.
Manson concluded by recognizing several possible alternative 
explanations for her findings. Her sample may not have been a random 
one, and she may have been discriminating between degrees of success 
rather than between success and fa ilu re . Also, differences in super­
vision, training, te rrito ry , and organization may have offset d iffe r ­
ences in personal history qualifications.
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Khan, Hadley, and Personal History Factors
In 1949, Khan and Hadley examined several personal history factors
23as they relate to success in selling l i f e  insurance. Of the four 
investigated (age, number of dependents, minimum living expenses per 
month, and amount of l i f e  insurance owned at entry), only the la tte r  
was found to d ifferentiate between successful and unsuccessful l i fe  
insurance salesmen. They also found no such discriminatory power in 
the Kuder Preference Record, the three component measures of the 
Guilford-Martin Personal Inventory, and the mental a b ility  tests used.
Caution About Weighted Application Forms
In 1956, Hughes, Dunn, and Baxter published a warning that re­
sulted from research they had conducted in connection with application
24forms used by one insurance company. They found that managers were 
less than objective when administering weighted application forms when 
they were knowledgeable of the weights and cut-off points for point 
values. Thus, over time, the instrument became less and less valid as 
a predictor of success. A lack of awareness of this possible short­
coming in the use of the weighted application form could explain why 
some managers appear disenchanted with its  use.
Activity Vector Analysis and Personal History Factors
The litera ture  dating from the 50's has dealt largely with the 
substantiation or lack of va lid ity  of the various personality tests
23D. J. Khan and J. M. Hadley, "Factors Related to Life Insurance 
Selling," Journal of Applied Psychology, 33 (Apr. 1949), 132-40.
24Joseph F. Hughes, Joseph F. Dunn, and Brent Baxter, "The Valid­
ity  of Selection Instruments Under Operating Conditions," Personnel 
Psychology, 9 (Autumn 1956), 321-24.
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that have been applied to l i f e  insurance salesmen. For example, in
late 1956, Clarke published the results of a study that supposedly
proved the applicability of his. newly created "Activity Vector Analy-
25sis" to predicting the productivity of l i f e  insurance salesmen.
In 1959, Clarke and Merenda reapplied AVA to a new sample of 522
male l i f e  insurance salesmen, and at the same time, examined 20 per-
2fisonal history factors. They found five of these factors (number of
children, educational level, number of offices held, monthly living
expenses, and the amount of l i f e  insurance held) and the AVA to be
predictive of success.
Again, in 1961, Merenda, Clarke, and Hall published the results of
27another validation study. This research e ffo rt used 535 agents hired
between January 1, 1955, and July 31, 1956, by the same company used in
the 1959 study. The AVA and the five personal history variables found
predictive in the earlier research were used. Once again, they were
found to be valid. As mentioned e a rlie r, Locke and Hulin seriously
28questioned the va lid ity  of AVA in 1962; and this indictment seems to 
have very effectively reduced the popularity of this instrument.
^W alter V. Clarke, "The Personality Profile of Life Insurance 
Agents," The Journal of Psychology, 42, No. 2 (1956), 295-302.
*^Peter F. Merenda and Walter V. Clarke, "The Predictive E ffi­
ciency of the Temperament Characteristics and Personal History Vari­
ables in Determining Success of Life Insurance Agents," Journal of 
Applied Psychology, 43 (Dec. 1959), 360-65.
^Peter F. Merenda, Walter V. Clarke, and Charles E. Hall, "Cross- 
Valid ity of Procedures for Selecting Life Insurance Salesmen," Journal 
of Applied Psychology, 45 (Dec. 1961), 376-80.
OO
E. A. Locke and C. L. Hulin, "A Review and Evaluation of the 
Valid ity Studies on AVA," Personnel Psychology, 15 (Spring 1962),
25-42.
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Van Lieuwen's Work with Values and A bility  Indicators
In the same year that Clarke f ir s t  reported on l i f e  insurance
salesmen and AVA, Van Lieuwen published the results of a correlation
study of the f ir s t  year's production of a group of l i f e  insurance
salesmen and the Rose Anderson "Adult Placement" Test and the All port,
29Vernon, and Lindsey Study of Values. The only score, however, that 
demonstrated a strong correlation with productivity was the political 
score on the Study of Values. Furthermore, this po litica l score had 
rather high negative correlations with the verbal and numerical scores 
on the Rose Anderson "Adult Placement" Test.
Hedberg and Baxter's Research
In 1957, Hedberg and Baxter ran a study of l i f e  insurance salesmen
30using the Guilford-Zimmerman Temperament Survey. I t  failed  to reveal 
any s ta tis tica lly  significant differences between criterion groups in 
terms of an item analysis of differences in mean scores on the sub­
scales of the test. An examination, however, of the criterion groups' 
raw score distributions revealed a useful difference that held up in a 
cross-check sample.
Vincent and Dugan's Testing of State Farm Agents
Vincent and Dugan, in 1962, reported the results of administering 
several tests to a group of State Farm l i f e ,  f i r e ,  and car insurance
29E. Van Lieuwen, "Validity Information Exchange," Personnel 
Psychology, 9 (Autumn 1956), 381-82.
30Raymond Hedberg and Brent Baxter, "A Second Look at Personality 
Test Validation," Personnel Psychology, 10 (Summer 1957), 157-60.
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31agent-applicants. The resulting correlations with productivity and 
turnover may be summarized as follows: Wesman Personnel Classification
Test, Form A (rather weak); the Gordon Personal Inventory (very poor); 
the Sales Comprehension Test, Form M ( fa ir ) ;  and the Aptitude Index, 
Form 6, developed by LIAMA (good).
Zdep, Weaver, and Graphology
One of the more recent and interesting pieces of research con­
cerning l i f e  insurance agent selection was conducted by Zdep and Weaver
32in Honolulu. They examined the handwriting of 63 salesmen looking
for evidence of 13 personality tra its  that they had selected in tu i-
33tive ly . They found that i t  was not possible to select successful 
salesmen by analyzing their writing for these tra its , nor was i t  pos­
sible to note dominant tra its  in the handwriting of successful sales­
men. However, they fe l t  that i t  may be possible to select failures by 
the absence-of certain tra its  as determined by analyses of their 
handwritings.
Carlton's Performance Index
Ernest Carlton sought to explore the relationships between and 
among a number of variables and the performance of insurance agents
31N. L. Vincent and R. D. Dugan, "Validity Information Exchange," 
Personnel Psychology, 15 (Summer 1962), 223-25.
32S. M. Zdep and H. B. Weaver, "The Graphoanalytic Approach to 
Selecting Life Insurance Salesmen," Journal of Applied Psychology,
51 (Jun. 1967), 295-99.
33The 13 tra its  were: determination, diplomany, purpose, persis­
tence, in it ia t iv e , attention to d e ta il, organizational a b ility ,  
analytical a b ility , sense of responsibility, pride, enthusiasm, in­
dependence, and desire for variety.
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34from two large m ulti-line companies in his 1973 doctoral dissertation. 
Agent trainees, managers, and underwriters were also tested and scored 
on the variables to see how they compared with the agents. The vari­
ables measured included six need variables (the needs for money, high 
financial reward, achievement, occupational achievement, security, and 
self actualization); two perception variables (e ffo rt reward probabil­
ity  and internal role perception); and eight a b ility  and t r a it  vari­
ables (maturity, optimism, intelligence, self assurance, working class 
a ffin ity , supervisory a b ility , in it ia t iv e , and decisiveness). These 
variables were related to effort and performance.
Combining the need variables into an index and modifying this by 
the effo rt reward probability, a drive index was computed which corre­
lated positively with the direct measure of e ffo rt expended. The drive 
index was also found to have a significant positive correlation with 
job performance.
By combining the ab ilities  and tra its  into an index and using this 
to modify the drive index along with the role perception variable, a 
performance index was derived. Carlton found this performance index to 
have a re latively high significant positive correlation with actual 
performance of the insurance agents (r  = ,688). A positive correlation 
was also found between job performance, the ab ilities  and tra its  index, 
and internal role perception.
Carlton fe lt  that his study demonstrated that a number of vari­
ables combine to determine the performance of insurance agents.
34Ernest Lee Carlton, "Motivational, Perceptual, and Attitudinal 
Variables and the Job Performance of Insurance Agents, Trainees, Man­
agers, and Underwriters," Dissertation Abstracts International, 34 
(1974), 6802A (Ohio State University).
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Furthermore, he claimed that since these variables are rather stable 
characteristics that do not change very much over time, their measure­
ment and use in the selection of future agents could substantially 
improve their overall performance.
Summary
In summary, i t  appears that of a ll the personality, values, and 
a b ility  assessors applied to l i f e  insurance salesmen, few have proven 
worthwhile. Only the LIAMA Aptitude Index; political values on the 
All port, Vernon, and Lindsey Study of Values; the amount of l i f e  insur­
ance owned at time of contract; and Carlton's Performance Index have 
proven to have any differentiating powers. "Activity Vector Analysis" 
and the other personality profiles and a b ility  indicators reviewed in 
this section have demonstrated questionable merit for distinguishing 
between potentially successful insurance salesmen and those destined to 
be failures.
INDUSTRY SPONSORED RESEARCH
ON LIFE INSURANCE SALESMEN
Much of the lite ra tu re  coming from within the insurance industry 
i ts e lf  has been a result of research conducted by the Life Insurance 
Agency Management Association (LIAMA). The LIAMA studies that relate  
to the research described in this paper have dealt primarily with the 
Aptitude Index Battery, inquiries made of terminators, and post selec­
tion. The f irs t  part of the last section of this chapter, therefore, 
is organized according to the research done on the above subjects and 
reported exclusively to LIAMA members. These three subsections are
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followed by a review of studies sponsored either by LIAMA or individual 
insurance companies that were reported in journals.
LIAMA Studies Dealing with the Aptitude Index Battery
Of the research sponsored by LIAMA, several studies have dealt 
with the validation of the various forms of the Aptitude Index Battery 
(AIB). The latest version of the AIB, Form 1, contains four parts: an
opinion and attitude section; a choices section; an insurance infor­
mation section; and a personal history section.
The f irs t  study conducted by LIAMA on the AIB was not a validation
O C
study. In 1961, Form 7 of the AIB had only recently been put into 
use; and thus, this report dealt with the distribution of scores and 
sources of referral as they related to scores. One significant finding 
in the la tte r area was that colleges or business schools, employment 
agencies, and newspaper ads consistently referred applicants who scored 
poorly on the AIB.
In 1966, LIAMA published the results of a validation study on AIB,
qe
Form 7. They found that although the Aptitude Index was incapable of 
predicting f ir s t  year survival, i t  was a valid predictor of the f irs t  
year production of those men who did survive for one year. In this 
same study they reported information gathered on the ages and sources 
of referral of applicants, hires and f ir s t  year survivors. This data 
on sources seemed to reinforce the earlier findings that schools,
q c
Life Insurance Agency Management Association (LIAMA), Early 
Results from Centralized Scoring, A Preliminary Report on Form 7 of the 
Aptitude Index Battery, Research Report 1961-3, pp. 1-17.
^LIAMA, Validation Study on the Aptitude Index, Form 7 , 1966, 
pp. 1-14.
33
employment agencies, and ads were poor sources; while managers, assis­
tant managers, and other agents were the best. As far as age was 
concerned, the 20-29 age group provided the most applicants, while the 
30-39 age group had the highest Aptitude Index scores.
In 1969, LIAMA published the results of a validation study of the
37newer (three-year-old) Form 1 of the Aptitude Index Battery. Success 
was defined as surviving the f ir s t  year and producing in the better 
half of a ll those agents in their own companies who did survive that 
f i r s t  year. This piece of research led LIAMA to conclude that the new 
AIB was a valid predictor of success for both younger and older ap­
plicants in both Canada and the United States.
In mid-1972, the AIB scoring system was revised; and so, in 1973,
38another validation study was conducted. The results were, in gen­
era l, more favorable than those of the ea rlie r study. Additionally, 
the differences in scores for applicants from various referral sources 
were even more pronounced than those found in the 1969 study.
LIAMA1s Post-Termination Studies
LIAMA has conducted research other than AIB validation studies.
One such project surveyed 266 terminators in 13 d ifferent member com­
panies about their attitudes a fte r leaving their jobs, companies, and 
39the industry. The most common thread in the responses received was 
that the areas of fie ld  supervision and help in getting prospects
37LIAMA, Predicting Success with the Aptitude Index Battery, Form 
U Research Report 1969-5, pp. 1-13
^LIAMA, Improved Valid ity for the Aptitude Index Battery,
Research Report 1973-3, pp. 1-17.
39 LIAMA, As Our Failures See Us, Research Report 1948-2, pp. 1-16.
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needed the most improvement. They also expressed dissatisfaction with 
their salaries, but this was an understandable result considering the 
makeup of the sample--failures.
A similar study was conducted six years later of 253 terminators 
(obtaining 100 usable responses) from one company.^0 The respondents 
indicated the following causes for termination: pay, noted by 52
percent of the terminators; lack of supervision, by 26 percent; and 
specific job features, by 28 percent. The la tte r category included 
such things as night work, prospecting, collecting, and the public's 
attitude.
LIAMA1s Examination of Post-Selection
Post selection--forced termination on the basis of inadequate 
performance--is another area that is pertinent to the research pre­
sented in this paper. There is always the possibility that one so 
discharged would have eventually proven successful. LIAMA, in 1949,
encouraged post-selection on the basis of a cut-off point of $20,000
41worth of production during the second contract quarter. They claimed
that this would rid companies of 61 percent of their potential failures
42at a cost of only 11 percent of their potential successes.
^LIAMA, After They've Left the Job, A Study of Terminators in One 
Combination Company, Research Report 1954-7, pp. 1-7.
41LIAMA, Post-Selection, A Preliminary Study, Research Report 
1949-17, pp. 1-10.
42This 11 percent figure is probably an overstatement, since 
success was here defined as "first-year survival with a total produc­
tion in the third and fourth quarters of at least $60,000." Such a 
group of firs t-year survivors, however, would probably include a good 
proportion of second and third year terminators.
35
A 1950 report gave additional support to the above findings with
43an up-dated cut-off point of $20,501 for second quarter production.
This study also included age and experience of applicants as factors.
I t  found that the relationship between early performance and subsequent
survival or success is re lative ly  independent of age or experience in
44selling l i fe  insurance.
By 1959, most l i f e  insurance agents hired and contracted were 
45being financed. To ju s tify  a certain salary level, an agent was
expected to produce at a certain sales level (financing validation).
The manager of an agent was allowed to apply some discretion with
marginal cases. LIAMA ran a study to determine the effect of the
combination of a one-shot cut-off point (post-selection standard) and
d - f ifinancing validation. They found that either such a combination or 
the s tric ter adherence to one or the other was well warranted by the 
very meager success rates of those agents allowed to continue under 
contract when they had not met one or both of the above standards.
The company researched and reported upon in this paper uses both a 
post-selection standard and financing validation schedules. Post­
selection is applied through a trophy point system with a cut-off of
4?LIAMA, Failure is Predictable, Post-Selection at 30 to 1, 
Research Report 1950-7, pp. 1-21.
44Agents were regarded as "successful" in this study i f  they 
survived for two years and sold $160,501 or more of l i f e  insurance 
during the second year.
Instead of s tric t commission payments, a fixed salary was agreed 
upon, based upon the agent's needs and potential, as judged by his 
manager.
46LIAMA, Financing Validation and Post-Selection, Research Report 
1959-6, pp. 1-9.
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660 points per year. One trophy point is awarded for every $1,000
worth of production, and one is assigned for every $20 in premium
income obtained by an agent. Usually, trophy points for production
47volume and premiums build at about the same rate. In other words, 
$330,000 in sales volume could be said to be the post-selection stan­
dard for this company. With regard to financing validation, by the 
ninth week of an agent's contract, his productivity must ju s tify  his 
salary. I f  i t  does not, he is removed from the salary plan and placed 
on s tr ic t comnission.
As indicated by the LIAMA studies cited above, neither of these 
c rite ria  should seriously detract from the va lid ity  of the research 
reported here. Both voluntary and involuntary terminators can gen­
erally  be regarded as failures. Very few of these agents would succeed 
i f  allowed to remain with the company.
As scanned above, the research sponsored by LIAMA has centered 
upon its  Aptitude Index Battery, post-selection methods, and opinions 
of terminators. How some of these factors affect this study has a l­
ready been commented upon as these reports were discussed. The effects 
of the others are treated in Chapters 1 and 3.
Other Industry Research
The remaining portion of this section w ill chronologically review 
those studies that were either sponsored by LIAMA but reported in 
journals or were conducted by individual insurance companies.
47Personal interview with the Manager, Ordinary Agencies Adminis­
tration of the company researched, April 18, 1974.
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Goldsmith's landmark study. In 1922, Dorothy Goldsmith conducted a
study to determine whether the items of a personal history blank could
48be used to predict the success or fa ilure of a salesman. In this 
experiment the personal history blanks of 502 salesmen of The Guardian 
Life Insurance Company of America were studied. Using weights for 
various significant items, she established a critica l score which would 
eliminate 54 percent of the failures but leave 84 percent of the suc­
cesses. The criterion for success was the amount of insurance paid for 
during the f irs t  year after the man was licensed.
The significant items used were education, age, occupation (social 
or unsocial), marital status, insurance (carried or not), service (fu ll 
or parttime), club membership, confidence (did or did not answer ques­
tion about sales expectations), and l i fe  insurance experience. Ms. 
Goldsmith concluded that for a l i fe  insurance company, the score on the 
personal history blank bears a positive relationship to the applicants 
future success. Also, on this blank, a c ritic a l score may be set below 
which i t  would not be worthwhile to license an applicant.
Kurtz's disclosure about age and the Aptitude Index. In 1940 Albert
Kurtz addressed the American Association for Applied Psychology on the
subject of the “Aptitude Index for Life Insurance Salesmen" that he had
49helped to develop. This index was comprised of two parts: a predic­
tion scale on personal history items and a test of personality 
characteristics.
^Dorothy B. Goldsmith, "The Use of the Personal History Blank as 
a Salesmanship Test," Journal of Applied Psychology, 6 (1922), 149-54.
49Albert K. Kurtz, "Recent Research in the Selection of Life 
Insurance Salesmen," Journal of Applied Psychology, 25 (1941), 11-17.
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From a study of over 11,000 salesmen, Kurtz determined that at the 
very young ages (25 and under) the Personality Characteristics test 
should be given about one and one-half times as much weight as the 
Prediction Scale (based on personal history items) in order to predict 
a young man's likelihood of success with the greatest accuracy. At the 
relatively older ages (26 and older), the situation was exactly 
reversed.
Kurtz fe lt  that his research had demonstrated the possibility of 
constructing and validating tests in such a manner that l i fe  insurance 
selling a b ility  can be predicted with a fa ir ly  high degree of accuracy.
B ills ' support of the age distinction. Between 1933 and 1940, M. A.
B ills  tested 1,393 men attending the casualty insurance schools at 
50Aetna. The Strong Vocational Interest Blank, Bernreuter's Personal­
ity  Inventory, and a personal history blank were used in the testing. 
The criterion of success was a rating of the men by the managers to 
whose agencies they returned.
After recognizing that different age groups had to be scored 
differently , B ills  concluded that Strong's Vocational Interest Blank 
and the personal history blank were, in combination, sufficiently  
capable of predicting the most obvious successes and failures.
Stokes' summary of Metropolitan's research. In 1940, Thomas M. Stokes 
gave a brief summary of the selection research conducted by the Metro­
politan Life Insurance Company to the American Association for Applied
50Marion A. B ills , "Selection of Casualty and Life Insurance 
Agents," Journal of Applied Psychology, 25 (1941), 6-10.
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51Psychology. Although he offered no details, he did note that his 
company was making sta tis tica l studies of the application blanks of 
salesmen and of their length of service and production so as to improve 
the selection of salesmen.
Mayfield's optimism about peer nominations. Mayfield (of LIAMA), in
1972, reported the results of a study of 117 inexperienced l i fe  insur-
52ance agents at the end of a three-week training course. His objec­
tive was to relate peer nominations, age, starting salary, and training  
school grade to survival and production. He found, however, that only 
the peer nomination score predicted both survival and production con­
sistently at a significant level. Age predicted only survival, while 
monthly pay predicted only production. The final course grade pre­
dicted neither survival nor production. He concluded that his findings 
were of sufficient practical and sta tis tica l significance to warrant 
the development of some method of obtaining peer nominations prior to 
hiring.
Schneider's survey of prospective agents' knowledge of the agency. In 
a LIAMA sponsored project, Schneider used newly hired insurance agents 
to address the problem concerning the extent to which organizational 
employees enter occupational environments with work climates congruent
51Thomas M. Stokes, "Selection Research in a Sales Organization," 
Journal of Applied Psychology, 25 (1941), 41-47.
52Eugene C. Mayfield, "Value of Peer Nominations in Predicting 
Life Insurance Sales Performance," Journal of Applied Psychology, 56 
(Aug. 1972), 319-23.
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53with what they, as employees, prefer and expect the climate to be.
He hypothesized that organizational climate may extend beyond formal 
organizational boundaries and influence potential organizational em­
ployees. His sample members assessed this climate through an 80-item, 
six-factor questionnaire.
More specifically, he compared the perceptions of agency managers, 
assistant managers, and experienced agents to the preferences and 
expectations of new agents. He found that agents do appear to get some 
information about the climate of the agency they w ill enter. Schneider 
argued that i f  prospective agents could o ffic ia lly  consult with ex­
perienced agents about this climate, this awareness might further 
reduce turnover.
LITERATURE REVIEW CONCLUDED
This literature review chapter might culminate with several broad 
conclusions. F irs t, the salesmen selection process generally remains a 
lucrative fie ld  of study. However, more and more researchers are 
suggesting that such study would provide more significant results i f  
conducted within specific industries and firms. Second, only the LIAMA 
Aptitude Index Battery and a few personal background factors individ­
ually have been able to distinguish between potentially successful and 
unsuccessful l i f e  insurance salesmen with any degree of consistency. 
Most of the personality profiles and a b ility  indicators developed thus 
far have demonstrated questionable discriminating powers. This
53Benjamin Schneider, "Organizational Climate: Individual Pref­
erences and Organizational Realities," Journal of Applied Psychology,
56 (Jun. 1972), 211-17.
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particular f ie ld , therefore, remains worthy of exploratory research of 
the type reported in this paper.
Chapter 3
THE RESEARCH METHODOLOGY
This chapter has three basic purposes. Its  f ir s t  task is the 
explanation of the sample's design. The second section w ill then 
narrate the way in which the data were gathered. The third and most 
involved objective is the outlining of the various statistical tech­
niques used to analyze the information that was collected.
THE SAMPLE DESIGN
The type of sample used for this project is called a "chunk." A 
chunk is " . . . merely a part of the population that happens to be 
conveniently at hand."1 The company used in this study offered the 
records of one of its  regional home offices for use in this study.
This office houses information on agents in 22 agencies throughout nine 
states. At the conception of this project the writer was assured that 
some monetary assistance from the company would be forthcoming.
I t  is for the above reasons that the original sample used in this 
project was composed of the 538 agents hired by this regional home 
office between January 1, 1967, and June 30, 1972, who met the fo l­
lowing requirements. They were a ll male, Caucasian, ordinary agents
J^ohn Neter and William Wasserman, Fundamental Statistics for 
Business and Economics (3d ed.; Boston: Allyn and Bacon, 1966), p. 341.
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who were hired on a fulltim e basis and had been previously inexperi­
enced at selling l i fe  insurance. The above restrictions permitted the 
collection of a large enough sample of agents who had not been exposed 
to any recognized advantageous experiences prior to employment with 
this company. At the same time, there was reasonable assurance that 
their employment experiences with this insurance company had been 
fa ir ly  uniform, with no one having been discriminated for or against.
METHOD OF DATA COLLECTION
Appendix A presents a copy of the data collection instrument used 
in this research. On i t ,  information was gathered in eight major 
areas. The f ir s t  section sought identifying facts on the agent's 
supervisor, productivity, and past and present residences, as well as 
other miscellaneous details. The second section dealt with his health, 
while the third solicited family data on his living quarters, marital 
status, and dependents. The fourth part surveyed his employment record 
for the previous ten years, and the f if th  dealt with his educational 
background. The results of the "Agent Selection Test" (a company 
instrument) and the "Aptitude Index Battery" were recorded in the sixth 
section. The seventh part gathered financial data on his debts, past 
income, future expenses to be met, and insurance ownership; and the 
last section of this instrument collected social activ ity  and m ilitary  
background information.
This form is fa ir ly  open-ended in many of its  questions. Much of 
the data were taken in their pure form directly from the company rec­
ords. I t  was this w rite r’s opinion that such an approach would lend 
greater f le x ib ility  to the task of analyzing the data once i t  had a ll
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been gathered. Additionally, there were some subjective items of 
information that could not be objectively appraised until they were 
collected and categorized. An example is the individual's motivation 
for entering the l i f e  insurance industry.
Because the regional home office used in this study was several 
hundred miles from Baton Rouge and four times that far from Phoenix, 
the process of transferring the information from the company records to 
the data collection forms consumed a noteworthy amount of time. Be­
tween the spring of 1974 and the summer of 1975, this researcher made 
about a dozen data-collection trips varying in length from three days 
to three weeks. The data was then quantified, as described in Appendix 
B, and placed on IBM code sheets in the fa ll  of 1975.
THE ANALYSIS OF THE DATA
The following pages describe the process and the techniques used 
in analyzing the data.
The Success-Failure C riteria
After the information was coded, the original 538 sample members 
were assigned to one of two groups on the basis of the following c r i­
te ria . The 57 successes were those sample members who had remained 
with the company for the eighteen months and were either promoted to
assistant manager or were producing enough to earn about 660 trophy
points (about $330,000 in volume) during their seventh-through- 
eighteenth months. As was noted in Chapter 1, months 7 through 18 were 
used so as to minimize the effect of supervision. Different d is tr ic t  
managers contributed d ifferent degrees of assistance toward closing a 
new agent's f ir s t  sales. To take this influence into account, the
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f irs t  six month's productivity was disregarded. The 481 failures were 
those who had le ft  the company (either voluntarily or involuntarily) 
and the l i fe  insurance industry.
The Program Used
The program used in analyzing the data was the Statistical Anal-
2
ysis System (SAS) developed by Barr, Goodnight, S a il, and Helwig. The 
specific part of the SAS program which applied to this set of data was 
the discriminant procedure.
This procedure performs a discriminant analysis of the data col­
lected on two populations. The analysis results in a classification  
criterion determined by a measure of the generalized squared distance 
between the two groups studied. More specifically, the procedure finds 
the dispersions within each of the groups studied (the within-group 
variab ility ) and compares this to the mean-squared deviations of the 
group averages from the overall averages (the between-group 
v a ria b ility ).
The objective is to find a linear combination of the predictor 
variables that best separates the two groups' means, that is , one that 
maximizes their between-group variab ility  relative to the variab ility  
within the groups. I f  the between-group dispersion is large relative  
to the within-group, one could say that the function used in these 
calculations separates the groups well.
The measure of generalized squared distance can be based upon 
either the within-group covariance matrices or the pooled covariance
2
Anthony J. Barr, James H. Goodnight, John P. S a il, and Jane T< 
Helwig, A User's Guide to SAS 76 (Raleigh: Sparks Press, 1976), 
pp. 98-107.
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matrix. The SAS discriminant procedure computes these matrices and 
runs a chi-square test of the homogeneity of the within-group matrices. 
The test level of significance is .10, unless otherwise specified. I f  
this test of homogeneity is significant at the level used, the measure 
of generalized squared distance can be based upon either the within- 
group covariance matrices or the pooled covariance matrix. I f  the test 
is not s ignificant, the procedure determines the measure of generalized 
squared distance from the pooled covariance matrix.
Once the measure of generalized squared distance has been deter­
mined, the procedure then reports the constants and coefficients for 
the linearized discriminant function. This function provides two 
equations into which one might insert variable values for an obser­
vation (or applicant). The insertion of these values w ill classify the 
subject as either a success or fa ilu re  according to the equation that 
produces the lower value. The lower value w ill indicate the smaller 
distance from the appropriate group. The procedure then prints a 
summary of the performance of the classification c r ite r ia .
The Output of the Program
The discriminant procedure of the SAS program was instructed to 
compute and report the following sta tis tics :
1. values of the classification { i . e . ,  groups or populations), 
frequencies, and prior probabilities.
2. simple descriptive s ta tis tics  for each group. These include 
frequency (number of observations in the group), sum, mean, 
variance, and standard deviation.
3. the within-group correlation matrix for each group.
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4. the covariance matrix rank and the natural log of the 
determinant of the covariance matrix.
5. the generalized squared distances between groups.
6. the linearized discriminant function.
7. classification results for each observation. This includes 
the observation number, the group in which the observation 
actually is , the group in which the developed crite ria  would 
classify i t ,  and the posterior probability of its  membership 
in each group.
8. a summary of the performance of the classification criterion.
Objectives of the Procedure
3
Two group discriminant analysis has four main objectives:
1. Testing whether significant differences exist between the 
average "score" profiles of two a priori defined groups, 
assuming group dispersions are equal and the distributions 
are multinormal.
2. Determining which variables account most for such intergroup 
differences in average profiles.
3. Finding linear combinations of the predictor variables that 
enable the analyst to separate the groups by maximizing the 
among-group relative to within-group dispersions.
4. Establishing procedures for assigning new individuals whose 
profiles, but not group identity, are assumed to be from one 
of the a priori assigned groups.
3
Paul E. Green and Donald S. T u ll, Research in Marketing Decisions 
(3d ed.; Englewood C liffs : Prentice-Hall, Inc ., 1975), p. 442.
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Assumptions to be Considered
The assumptions underlying the use of discriminant analysis are
4
related to the researcher's concerns for the objectives listed above.
I f  objectives 2 and 3 are the objects of interest to the researcher; 
that is , i f  he only wants to find functions that maximize among- to 
within-group dispersions, he need only assume that within-group dis­
persions are equal across groups. Since he would not be concerned with 
statis tica l significance, he could operate without regard for prob­
a b ility  assumptions.
I f ,  on the other hand, objective 1, statis tica l significance, is 
important to the researcher, he would assume that the profiles are 
multinormally distributed with unknown (but equal) dispersion matrices.
I f  the assignment problem, objective 4, is a goal, a researcher 
would normally have to make several additional assumptions. They are 
(a) equal costs of misclassification, (b) equal probability of a sample 
point belonging to each of a set of a priori defined groups, and 
(c) known dispersion matrices.
Despite the above assumptions for dealing with the fourth objec­
tive , the assignment part of discriminant analysis can be adapted to 
deal with either unequal prior probabilities and/or unequal costs of 
misclassification. The handling of either or both of these differences 
is done in terms of a Bayesian-1ike model. Since the failures con­
stituted a much larger proportion of the population than did the suc­
cesses, and since the costs of misclassification were not equal, i t  
became in tu itive ly  clear that an adaptation was warranted in the case
^ Ib id , p. 444.
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of this research project. How this Bayesian-like model for adaptation 
was applied to this research effort is described and illustrated in 
Appendix C at the end of this paper.
An Illustra tion  of the Procedure
Figure 1 depicts a linear discriminant function determined by a 
measure of generalized squared distances of two populations plotted 
according to their values for two variables. For the purpose of i l ­
lustration, age and length of work experience were chosen as the two 
variables, and hypothetical values were assigned.
Note that the linear discriminant function determines, in effect, 
the best linear means of discriminating between the two populations.
The objective is to correctly identify the members of the two popu­
lations on the basis of the known variable values. As the enclosed 
symbols indicate, some misclassifications are s t i l l  possible and 
like ly . Because the cost of not hiring a person who would succeed can 
be far greater than that of hiring one who w ill prove a fa ilu re , the 
major concern of this researcher is the former type of misclassification.
The discriminant function is re la tive ly  easy to depict when only 
two variables are used. Although graphically illustrating  the pro­
cedure that uses up to 84 variables would be v irtu a lly  impossible, the 
same procedure is nonetheless carried out by the program. Instead of 
the simple line constructed in Figure 1, however, a hyperplane is 
developed that serves to discriminate between the two populations.
SUMMARY
In summary, the methodology of this research involved applying the 
SAS discriminant procedure to a sample of 538 agents hired by one
50
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Figure 1
A Hypothetical Illustration  of a Linear Discriminant Function 
Developed from the Multivariate Analysis of Two 
Populations on the Basis of Values 
for Two Variables: Age 
and Length of Work 
Experience
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insurance company from January 1, 1967, to June 30, 1972. The intent 
was to develop a linear discriminant function from the multivariate 
analysis of as many as 84 possible background variables. This dis­
criminant function would then be applied to the population as a test of 
its  predictive a b ilit ie s . Chapter 4 w ill in it ia te  the presentation of 
the findings through an analysis of means and variances of the indi­
vidual variables studied. Chapter 5 w ill then discuss the multivariate 
analysis of the data by presenting the results of applying the dis­
criminant procedure.
CHAPTER 4
THE ANALYSIS OF INDIVIDUAL VARIABLES
This chapter describes the process which the researcher used in 
determining the variables and observations to be included in the dis­
criminant procedure. After these variables are identified, the sta­
tis tics  developed on each of them w ill be presented.
THE INITIAL RUNS
As noted in Chapter 3, data were originally collected on 84 vari­
ables from the backgrounds of 538 agents. Only some of these variables 
and agents were included in final analysis. The process through which 
those agents and variables were determined is described in the 
following paragraphs.
Some variables and agents had to be deleted due to insufficient 
data; that is , the forms that the agents completed contained some 
unanswered questions. In some cases, one could assume that the agents 
just chose to ignore certain questions, such as those dealing with 
debts, expected expenses, or motivation. In other cases, the omissions 
were logical, as when they pertained to only a portion of the popu­
lation. Unmarried applicants, for example, could not respond to ques­
tions about their spouses' employment.
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The SAS program did not accept sample members with missing data. 
More specifically, i t  discarded them from the discriminant procedure. 
Furthermore, variables with missing observations were not considered 
in the development of the discriminant function. As a result, the 
f ir s t  package of data submitted resulted in a discriminant function 
based on 28 variables collected on a total population of 33 sample 
members.
At this point i t  became obvious that some degree of variable- 
package manipulation or experimentation would be necessary i f  a sat­
isfactory sample size were to be obtained. This process, however, 
was somewhat complicated by the fact that d ifferent agents le f t  out 
different items of information. What followed, therefore, was a t r ia l - 
and-error series of attempts to increase the sample size through sub­
mitting different combinations of variables with the largest number 
of observations. More specifically, twelve runs were completed using 
different numbers and combinations of variables, TABLE I describes 
these twelve runs in terms of the numbers of variables submitted and 
the populations and subpopulations that resulted.
THE USABLE VARIABLES AND THE FINAL SAMPLE SIZES
After the series of runs described above and after the injection 
of prior probabilities and costs of misclassification, the final runs 
were submitted with the objective of testing the interrelated effect 
of forty variables on a total of 429 agents. Of these agents, 51 had 
proven to be successful and 378 had failed . Those forty variables 
are coded and identified in TABLE I I .
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TABLE I
VARIABLES AND POPULATIONS INTRODUCED 
TO THE SAS DISCRIMINANT PROCEDURE
Number of 
Variables
Total
Population
Number of 
Successes
28 33 4
27 150 20
26 173 22
25 190 23
15 261 35
15 369 44
45 330 42
26 445 53
31 439 52
42 429 51
39 433 52
39 433 52
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TABLE I I
CODES AND IDENTIFICATIONS OF VARIABLES CHOSEN FOR 
APPLICATION OF THE DISCRIMINANT PROCEDURE
Code Description and Meaning of Entry on IBM Code Sheets
A2 The Julian date of application
A6 The Julian date of birth
A ll Number of months at present residence
A13 Number of c ities  lived in during the two years before
application with this company
A16 Physical impairments? Yes (1) No (2)
A18 Recurring illnesses? Yes (1) No (2)
A20 Serious illness, injury, or operation? Yes (1) No (2)
A22 Living quarters: (1) rent furnished rooms, (2) rent
apartment, (3) rent house, (4) own house (mortgaged), (5) own 
house (c lear), (6) le f t  blank.
A23 Living in the home of relatives? Yes (1) No (2)
A25 Marital status: (1) single, (2) engaged, (3) married,
(4) widowed, (5) separated, (6) divorced.
A27 Number of dependents
A30 Family life -cyc le  indicator: (1) single, (2) young married,
no kids, (3) married and raising children, (4) older married, 
no dependents, (5) widowed or divorced with kids, (6) widowed 
or divorced without kids.
B1 Present value of a ll assets except l i f e  insurance (less amount
owed) in hundreds of dollars.
B2 Present indebtedness (excluding mortgages) in hundreds of
dollars.
B4 Average personal monthly income in last twelve months
B12 Face amount of l i f e  insurance owned, in thousands of dollars
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TABLE I I  (co n tin u ed )
Code Description and Meaning of Entry on IBM Code Sheets
B13 Maximum amount of l i fe  insurance ever owned, in thousands of
dollars
B14 Own an auto? Yes (1) No (2)
B16 Ever gone bankrupt? Yes (1) No (2)
B17 Any judgements or liens outstanding against applicant now?
Yes (1) No (2)
BI8 Highest grade completed in school
B20 Completed college? Yes (1) No (2)
B21 Courses taken in high school: (1) academic, (2) general,
(3) sc ien tific , (4) commercial or business, (5) technical or 
trade, (6) le f t  blank.
B23 Correspondence or special courses taken? Yes (1) No (2)
B24 Number of school, c iv ic , fra ternal, or social groups in which
applicant was active in last five years
B25 Number of offices held in the above groups
B26 Number of community involvements
B27 M ilitary service experience? Yes (1) No (2)
Cl Number of jobs recorded in last ten years
C2 Starting Julian date of first-recorded job
C3 Ending monthly income from last job
C5 Employment condition at time of application: (1) school,
(2) employed fu lltim e, (3) employed parttime, (4) unemployed,
(5) self-employed.
C6 Critical of last employer, his operation, the coworkers, or
the job? Yes ( l )  No (2)
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TABLE I I  (co n tin u ed )
Code Description and Meaning of Entry on IBM Sheets
C7 Unemployed for one month or more during the last ten years? .
Yes (1) No (2)
C9 What led applicant to consider l i f e  insurance selling as a
career: (1) a referral source, (2) job qualities as
incentives, (3) personal characteristics, likes or background,
(4) situational variables, (5) le f t  blank, or (6) other.
Clp Ever applied to this company or to any other insurance company
before? Yes (1) No (2)
Cll Why he feels he can succeed as a l i f e  insurance agent: (1) he
enjoys meeting and dealing with people, (2) his various 
a b ilit ie s , (3) he believes in the product, the company, and
himself, (4) his background, (5) job incentives, (6) his 
desires, (7) his qualities, (8) le f t  blank, (9) other (often 
not understandable).
C13 Occupational classification: (1) professional person,
(2) proprietors, managers, and o ffic ia ls , (3) industrial sales 
representative, (4) re ta il sales person, (5) clerical 
personnel, (6) foreman, technician, craftsman, (7) semi­
skilled laborer, (8) unskilled worker, (9) student,
(10) retired, (11) m ilitary l i f e r ,  (12) teacher.
D2 A physical density ration, determined by: A10 (weight)
divided by A9 (height, in inches).
D4 Average job tenure, derived by dividing D3 (length of work
experience recorded) by Cl (the number of jobs recorded). The 
feeling was that this might be a more valid indicator of job 
stab ility  than number of jobs held because a ll applicants w ill 
not have worked the same amount of time.
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THE MEANS AND STANDARD DEVIATIONS
As was mentioned in Chapter 3, one of the sets of  output that the 
discriminant procedure of the SAS program is capable of computing and 
reporting is simple statistics for each group or subpopulation. These 
statistics include the frequency (number of observations in the group), 
sum, mean, variance, and standard deviation for each variable measured 
for each group.
The frequencies, means, and standard deviations of the variable 
distributions for both successes and failures are presented in TABLE 
I I I .  Readers w ill note that variables A2, A6, and C2 represent dates 
and thus have much larger means and standard deviations than do the 
other variables. Furthermore, variables A16, A18, A20, A23, B14, B16, 
B17, B20, B23, B27, C6, C7, and CIO represent responses to questions 
that required "yes" or "no" answers. Their means, therefore, w ill 
indicate the relative frequencies with which these questions were 
answered with either response.
After a ll means and standard deviations are presented in the 
following table, the more noteworthy differences between these sta­
tis tics  for the two populations w ill be commented upon in the ensuing 
pages.
DISCUSSION OF SIMPLE STATISTICS
On an individual basis, many of the variables examined did d iffe r  
appreciably between the failures and successes. A few of the factors 
that one might expect to vary, however, did not change very much from 
one group to the other. The following subsections treat the most 
noteworthy findings by subject area.
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TABLE I I I
THE VARIABLE MEANS AND STANDARD DEVIATIONS 
FOR SUCCESSES AND FAILURES
Successes Failures
(N=51) (N=378)
Standard Standard
Variable Mean Deviation Mean Deviation
A2 70342.35 1587.44 70424.85 1209.32
A6 38168.84 10010.17 42734.57 7223.77
All 72.47 110.21 31.93 61.08
A13 1.51 0.78 1.59 0.68
A16 1.78 0.42 1.72 0.45
A18 1.90 0.30 1.83 0.38
A20 1.59 0.50 1.73 0.44
A22 3.41 1.13 3.29 1.34
A23 1.94 0.24 1.83 0.38
A25 2.80 0.80 2.72 0.93
A27 2.20 1.44 1.62 1.45
A30 2.65 0.93 2.33 0.98
B1 186.18 247.08 87.29 140.82
B2 26.06 38.15 24.18 43.27
B4 660.57 473.16 537.00 360.18
B12 42.25 138.33 17.60 20.07
B13 49.43 138.83 25.60 29.18
B14 1.04 0.20 1.03 0.18
B16 2.00 0.00 1.99 0.11
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TABLE I I I  (c o n tin u e d )
Successes Failures
(N=51) (N=378)
Standard Standard
Variable Mean Deviation Mean Deviation
B17 1.92 0.27 1.99 0.11
B18 15.10 1.73 15.04 1.71
B20 1.45 0.50 1.46 0.50
B21 1.96 1.23 1.98 1.20
B23 1.69 0.47 1.80 0.40
B24 1.37 1.47 1.31 1.34
B25 0.53 1.10 0.61 1.01
B26 0.59 0.98 0.23 0.54
B27 1.37 0.49 1.45 0.50
Cl 3.18 1.29 3.31 1.17
C2 60801.04 7790.23 63907.60 5121.36
C3 624.43 377.42 511.35 377.87
C5 2.75 1.15 2.64 1.16
C6 1.57 0.50 1.34 0.47
C7 1.73 0.45 1.75 0.43
C9 2.00 1.23 1.70 1.07
CIO 1.84 0.37 1.87 0.34
Cll 3.16 2.12 3.60 2.50
C13 6.02 3.26 6.13 2.95
D2 2.51 0.38 2.49 0.30
D4 4442.87 5461.77 2505.58 3181.99
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Mobility Indicators
Because of the need for a readily available supply of approachable 
contacts, insurance companies usually prefer agents who have lived in 
their general selling area for a substantial amount of time. The 
findings of this study support that preference in that the successful 
agents had lived at their present residence (A ll) more than twice as 
long as had the unsuccessful agents, 72.47 to 31.93 months, respec­
tive ly . I t  is interesting to note, however, that on the average both 
groups had lived in about the same number of c ities during the two 
years prior to their applications with this company (A13). Successes 
had averaged 1.51 c itie s , while failures had averaged 1.59. One could 
surmise from these figures that, although recent residential s tab ility  
appears about the same for the two groups, successes would tend to 
have deeper roots in their communities than would failures.
Number of Dependents
The mean number of dependents (A27) differed by .58 with almost 
identical standard deviations. Successful agents averaged 2.20 de­
pendents, while the unsuccessful agents averaged 1.62. This re latively  
small difference might yet lend some credence to the idea that having 
dependents leads one to have a greater appreciation for the product, 
l i f e  insurance, and perhaps a greater natural a b ility  to promote that 
appreciation among others.
Financial Status
The strongest differences between successes and failures demon­
strated themselves among the variables that portrayed the financial 
status of the applicants. I f  one takes the contemporary view of the
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insurance agent being a personal financial consultant, one might expect 
the agent who best handles his own money matters to be best able to 
help others in this area. The findings of this research effort support 
such a line of thought.
When asked to assess the present value of the assets they owned 
(excluding l i f e  insurance) less what they owed on these assets, suc­
cesses recorded a markedly higher average value. The means for this 
variable (Bl) were $18,618 for successes and $8,729 for failures.
Debts, however, varied l i t t l e .  Present indebtedness, excluding mort­
gages, (B2) averaged $2,606 for successes and $2,418 for failures.
Thus, the successes had amassed over twice the failures' mean asset 
value through only a slightly higher indebtedness.
Finally, average personal monthly income in the twelve months 
before their applications (B4) exhibited an impressive difference. 
Successes had brought home a mean of $660.57 while failures had earned 
only $537.00. I f  one ascribes to the theory that past successes in­
dicate future potential, one would deem this overall area of income 
acquisition and management as one of particular relevance.
Insurance Ownership
Another relevant subject dealt with the regard the applicants 
had for the product they wished to se ll. One might expect that an 
applicant who had evidenced an appreciation for the product would be 
better able to share that appreciation with customers than one who had 
not. This study strongly supports that expectation. Successful agents 
owned an average of $42,250 worth of l i f e  insurance at application 
(B12) while the unsuccessful group owned an average of $17,600 worth.
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Furthermore, the maximum amount of l i f e  insurance ever owned by 
these applicants (B13) averaged $49,430 for the successes and $25,600 
for the failures. Thus, in terms of both present and past attitudes, 
i t  appears that the successful agents applied to this company with a 
greater proven respect for the product than did their less successful 
counterparts.
Educational Background
This research e ffo rt presented some surprising results on the 
educational backgrounds of the agents studied, The mean highest grades 
completed in school were almost identical for the two groups: 15.10
for the successes and 15,04 for the fa ilures. And in response to the 
question about college completion (B20), again they answered in almost 
identical proportions: 55 percent of the successes and 54 percent of
the failures had completed college.
As to whether or not the applicants had ever taken any correspon­
dence or special courses (B23), the responses—"yes"=l and "no"=2—did 
not exhibit any major discriminating powers. Successes gave a mean 
response of 1.69, and failures gave a mean answer of 1.80. In sum, 
the extent of education, alone, does not appear to provide a means of 
differentiating between applicants destined to succeed or f a i l .
Social and Civic Activities
With one exception, information on the "outside activ ities" of 
the applicants displayed only slight differences between the two groups 
studied. The number of school, c iv ic , fra terna l, and social groups 
in which the applicant was active in the five years before applying 
to this company (B24) provides a case in point. The mean memberships
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were 1.37 for successes and 1.31 for failures. Data on the number of 
offices held in such groups (B25) actually indicated the opposite of 
what might be expected. Successes held a mean of .53 such offices 
while failures averaged .61.
The above statistics do not support the idea that active member­
ships are essential to the survival of a new agent looking for con­
tacts. Data on community involvements (B26), however, presented 
slightly different results. Successes averaged .59 while failures 
averaged .23 community involvements. The stronger difference between 
successes and failures here may relate to the purpose of the activity  
under study. The selfless commitment demonstrated in community in­
volvements might enhance an agent's cred ib ility . This would not be 
the case in fraternal and social group memberships.
Employment History
On the confidential data sheet used by this company, applicants 
were asked to answer questions about the jobs they had held in the 
ten years prior to their application with this company. The mean 
number of jobs held during this period (Cl) differed l i t t l e :  3.18 for
successes and 3.31 for failures. However, the mean starting date for 
their first-recorded jobs (C2) indicate that the successes had been 
in the labor force for at least three years longer than their unsuc­
cessful associates had been: '60 as compared to *63. Furthermore,
the larger standard deviation for the successes' length of work ex­
perience tends to corroborate this idea.
The ending monthly income from the last job (C3) supports the 
finding on average personal monthly income over the preceding twelve
65
months (B4). Successful agents averaged $624.43 per month from their 
last jobs while unsuccessful agents averaged $511.35.
The most interesting finding, however, from this subject area 
deals with average job tenure (D4). While successes averaged just 
over five years on past jobs, failures averaged about three and a half. 
These figures support the idea introduced ea rlie r that, although the 
two groups have averaged the same number of jobs, the successes have 
remained at their past jobs longer than the failures. One could con­
clude that on the average, the successes have been in the labor force 
longer and have demonstrated greater job s ta b ility  than have the 
fa ilures.
SUMMARY
Data on 429 agents and 40 variables were submitted to the SAS 
discriminant procedure. The means and standard deviations developed 
by this procedure indicated some noteworthy differences between suc­
cesses and fa ilures. The areas of mobility, financial status, in­
surance ownership, and job history have individually differentiated  
between applicants destined to succeed or fa i l  at selling l i f e  
insurance. For the purposes of this research e ffo rt, however, the 
real test of th e ir predictive a b ilit ie s  w ill l ie  in what they can do 
jo in tly . I t  is to this subject, the multivariate analysis of the data, 
that the readers' attention w ill now be directed.
Chapter 5
THE MULTIVARIATE ANALYSIS OF THE DATA
This chapter serves several purposes. F irs t, i t  provides a review 
of the steps undertaken by the SAS program discriminant procedure. 
Second, i t  treats the more significant correlations among the variables 
introduced to the program. Third, the concept of the linear discrim­
inant function is examined and illustra ted  with results from this 
research. The discussion of this function is then followed by a sum­
mary of the results of the classification c r ite r ia  developed. F inally, 
the chapter concludes with a review of the hypothesized monetary re­
sults of the application of the discriminant procedure to the selection 
process used in this research.
At this point, readers should be reminded that in the course of 
this research, i t  became in tu itiv e ly  clear that the assumptions of 
equal prior probabilities and equal costs of misclassification were 
unrealistic. The sample make-up and industry records provided a more 
credible assessment of prior probabilities of success and fa ilu re  than 
equality. Costs of m isclassification, however, were more elusive 
identities. Some company executives estimated the cost of hiring 
someone who would f a i l ,  and their estimates approximated $3,500. No 
one, however, was w illing  to even approximate the cost of misclassifying 
a success, that is , of not hiring someone who would succeed. This 
figure, therefore, had to be le f t  to the realm of assumption.
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More specifically, because of the mystery surrounding the cost 
of misclassifying a potential success, eleven different assumptions 
were made about this figure. Thus, this chapter presents more than 
the results of a single application of the discriminant procedure to 
the data collected. I t  reviews the findings of eleven applications 
of this procedure based upon eleven different misclassification cost 
assumptions. That is , the cost of not hiring a person who would suc­
ceed was set at eleven levels ranging from $3,500 to $350,000. The 
chapter concludes with a discussion of the numerical and monetary 
results of eleven different classification c rite ria .
THE PROCEDURE INVOLVED IN TWO-GROUP 
DISCRIMINANT ANALYSIS
The general intent of the discriminant procedure is to develop 
a classification criterion determined by a measure of the generalized 
squared distance between the two groups studied. More specifically, 
the procedure finds the dispersions within each of the groups studied 
and compares this to the mean-squared deviations of the group averages 
from the overall averages (the between-group dispersion).
The object is to find a linear combination of the original vari­
ables that maximizes the ratio of between- to within-group dispersion. 
I f  the between-group dispersion is large relative to the within-group 
dispersion, the linear function used in these calculations separates 
the groups well.
In determining the classification criterion, the SAS program 
discriminant procedure computes two within-group covariance matrices 
and a pooled covariance matrix. The measure of the generalized squared
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distance can be based upon either the within-group covariance matrices 
or the pooled covariance matrix. A chi-square test of the homogeneity 
of the within-group matrices determines whether they or the pooled 
covariance matrix is used. I f  the test is specified but the level of 
significance to be used is not stated, then the test is performed using 
a .10 level of significance. The procedure w ill then base the measure 
of generalized squared distance upon the pooled covariance matrix 
unless the test s ta tis tic  for the within-group covariance matrices 
is significant at the level used.
In relation to the research reviewed in this paper, a ll but the 
f i r s t  chi-square test of the homogeneity of the within-group matrices 
were significant at the .10 level. The reader might recall that the 
f i r s t  application of the program rejected a ll but 33 sample members.
The results of subsequent tests, however, indicated that either the 
within-group covariance matrices or the pooled covariance matrix could 
be used as a basis for the development of the generalized squared 
distances. In the eleven program runs reviewed in this chapter, the 
pooled covariance matrix was used. The partia l correlation coefficients 
derived from the pooled covariance matrix w ill be reviewed in the 
following section of this chapter.
Once the SAS discriminant procedure has developed the matrices 
noted above and has determined the measures of the generalized squared 
distances between groups, i t  then reports the constants and coefficients 
fo r the linearized discriminant function. This function provides 
two equations into which one inserts the values of the variables of 
an observation (or applicant). The insertion of these values w ill 
lead to the classification of the subject as either a success or a
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fa ilure. Although the program did print out the classification results 
for each subject, a la te r section of this chapter w ill review only 
the summaries of the performance of the various classification crite ria  
developed.
The last section of this chapter examines what these crite ria  
would mean to the cost structure of the selection process in the com­
pany under study. In other words, the various cost assumptions made 
w ill be applied to the performance results of the c rite ria  developed 
as a hypothetical review of the practicality of applying the discrim­
inant procedure to such a selection process.
THE PARTIAL CORRELATIONS DEVELOPED FROM THE 
POOLED COVARIANCE MATRIX
As was mentioned previously, one of the outputs of the SAS dis­
criminant procedure is a partial correlation coefficient matrix com­
puted from the pooled covariance matrix. This coefficient matrix 
is reproduced in Appendix D. Included with the correlations among 
variables is an indication of whether or not these correlations are 
significantly different from zero.
TABLE IV highlights the strongest of these correlations; that 
is , i t  presents those correlation coefficients of .30 or higher, a ll 
of which are significantly different from zero at the p < .01 level.
The following discussion treats these interrelationships.
Some of the relationships among the variables indicated by the 
coefficients in TABLE IV are very logical and easy to understand.
Date of birth (A6) provides a case in point. I t  correlates negatively 
with number of dependents (A27), with the family life -cycle  indicator
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TABLE IV
SELECTED PARTIAL CORRELATION COEFFICIENTS DERIVED FROM . 
THE POOLED COVARIANCE MATRIX*
A6 All A13 A22 A23 A25 A27
A6
A ll
A13 -,37
A22 .38
A23 -.39 -.51
A25 .34
A27 -.55 .37 .43
A30 -.43 .33 .86 .62
B1 -.37
B4 -.47 .44
B12
B13
B18
B24
B25
B26 -.31
B27 .31
Cl
C2 .79 -.40
C3 -.36 .37
C13
D4 -.62 .36
.33
.38
,48 .92
-.33
.60
-.32
*A11 coefficients in this table are significantly different from zero 
at the .01 level.
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TABLE IV  (co n tin u ed )
B13 B18 B24 B25 B26 B27 Cl C2 C3 C13 D4
A6
All
A13
A22
A23
A25
A27
A30
B1
B4
B12
B13
B18
B24 .31
B25 .57
B26
B27
Cl
C2
C3
C13
D4 -.51 -.72
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(A30), as well as with the applicants' level of assets (Bl) and per­
sonal monthly income (B4). Date of birth also correlates negatively 
with number of community involvements (B26), ending income from last 
job (C3), and with average job tenure (D4). I t  correlates positively 
with responses to the question about m ilitary service experience (B27) 
and with the starting date of the first-recorded job (C2).
As noted above, these findings are understandable. I t  is not 
surprising to find that younger applicants (with larger Julian dates 
of birth) were less like ly  to have as many dependents, to be as far 
along in the family l i f e  cycle, to have as many assets, to have as 
much recorded income, to have as many community involvements, or to 
have been at jobs as long as their older constituents. Furthermore, 
one might readily expect older applicants to have had a higher rate 
of m ilitary service experience. Finally, the high correlation between 
the dates of birth and first-recorded job could be taken as a given.
The negative relationship between the number of months at present 
residence (A l l )  and the number of cities lived in during the previous 
two years (A13) is another finding that could be anticipated. That 
A l l  related positively to the type of living quarters occupied (A22) 
is also understandable. Finally, the negative relationship between 
the variable A l l  and whether or not the applicant lived in the home 
of relatives (A23) was probably heavily influenced by the responses 
(Yes = 1) of younger single applicants who were s t i l l  living with 
their parents.
Related to the preceding results is the strong negative corre­
lation between living quarters (A22) and (A23). This is also
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explainable in terms of a high proportion of single applicants who 
lived in th e ir parents' mortgaged or owned homes.
Of fina l mention in this area of liv ing  arrangements is the pos­
it iv e  relationships between A23 and marital status (A25), between 
A23 and number of dependents (A27), and between A23 and the family 
li'fe-cycle indicator (A30). In e ffec t, the less lik e ly  a person was 
to be liv ing  in the home of relatives (No = 2 ), the more lik e ly  he 
was to be married and have dependents or, in other words, be further 
along in the family l i f e  cycle.
As was indicated above, marital status (A25), number of dependents 
(A27), and the family life -cyc le  indicator (A30) are a ll positively 
interrelated. Also worthy of mention, however, are the correlations 
between number of dependents (A27) and the following: monthly income
(B4); time in the labor force (C2); income from last job ( C3); and 
average job tenure (D4). Additionally, the family life -cy c le  indicator 
(A30) showed a correlation with time in the labor force (C2).
In the area of financial background, i t  is interesting to note 
that assets owned (Bl) correlated positively with insurance ownership 
at application (B12) and with the maximum amount of l i f e  insurance 
ever owned (B13). furthermore, l i f e  insurance owned at application 
correlated very highly with the maximum amount ever owned. There 
appears to be some consistency in this area that could prove to be 
of predictive value.
Other financia lly related variables revealed sim ilarly consistent 
relationships. Personal monthly income during the year before appli­
cation (B4) highly and positively correlated with ending monthly income 
from last job (C3). Furthermore B4 related negatively to starting
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date of first-recorded job (C2) and to the occupational classification  
scheme (C13). This last relationship might have been expected since, 
with few exceptions, the categories were lis ted  in descending order 
of job status.
Highest grade completed in school (B18) related positively to 
the number of group memberships experienced in the previous five  years 
(B24). Furthermore, these group memberships correlated highly and 
positively with the number of offices held in these groups.
The last correlations revealed in TABLE IV are high and negative. 
They portray the relationships between average job tenure (D4) and 
the number of jobs held in the previous ten years (C l), on the one 
hand, and the starting date of the first-recorded job (C2), on the 
other.
The preceding table and discussion indicate that there are note­
worthy relationships among the variables examined. How those re la ­
tionships vary between the two groups under study w ill be revealed 
in the development of the linear discriminant function. I t  is to 
this function and the resultant profiles developed that the reader's 
attention is now turned.
THE LINEAR DISCRIMINANT FUNCTION
As was previously noted, the ultimate purpose of the discriminant 
procedure is the construction of a linear discriminant function which, 
in e ffe c t, establishes a hyperplane that segregates the population 
into groups—successes and failures in this case. The classification  
is determined by a measure of the generalized squared distances between
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groups. The formula for the determination of generalized squared 
distance is stated as follows:1
(X) = g i(X ,t) + g2(X ,t)
where:
t  = a subscript to distinguish the groups ( i .e .  the populations).
X = a vector of values of the variables being analyzed.
and:
g1( x , t )  = (x -  xt ) '  s_1(x -  xt )
i f  the pooled covariance matrix is being used, 
where:
= a vector of means of the variables being analyzed.
S = the pooled covariance matrix.
and:
g2(X ,t) = -2 loge(the prior probability for group t )
Based upon these measures of generalized squared distances between 
groups, the linear discriminant function takes the form of a constant 
and a coefficient vector for each group. The constant and coefficient 
vector for each group are determined as follows:
Constant = -.5  X^. S"1 X^  + Loge(prior probability for group t)
and
Coefficient Vector = S_1 X^
The discriminant procedure for the SAS program then prints out the 
constant and a l is t  of the coefficients associated with each variable 
for each group, successes and failures. The constants and coefficients 
listed in TABLE V represent those developed when the cost of
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TABLE V
THE LINEAR DISCRIMINANT FUNCTION CONSTANT AND VARIABLE COEFFICIENTS 
ASSOCIATED WITH SUCCESS AND FAILURE WHEN THE COST OF 
MISCLASSIFYING A WOULD-BE SUCCESS AS A FAILURE 
WAS ASSUMED TO BE $100,000
Failures Successes
Constant -2469.44801090 -2464.52419248
A2 0.05085302 0.05079769
A6 -0.00095828 -0.00091512
A ll -0.90929417 -0.07723942
A13 -5.25050933 -4.68538679
A16 2.70077934 3.37790852
A18 -2.32812739 -1.75372976
A20 9.46454351 8.65159882
A22 2.55793049 2.69736861
A23 19.31229107 20.94696259
A25 -12.18740933 -12.61447442
A27 -6,29266891 -6.30854110
A30 30.32057289 30.74762380
B1 0.00561590 0.00838294
B2 -0.06924354 -0.07583954
B4 -0.00246713 -0.00210269
B12 -0.18096563 -0.15973774
B13 0.09007313 0.07267194
B14 51.08149380 51.59882293
B16 229.51503705 230.21210007
B17 119.51832716 115.50716979
B18 13.45827021 13.46893371
B20 58.56504663 58.57122503
B21 6.20952183 6.21132502
B23 3.66730570 3.20118736
B24 0.08609809 0.15222639
B25 1.47425232 1.19004590
B26 3.04638450 3.80955659
B27 18.41406140 18.55088476
Cl 7.03569511 7.21157391
C2 0.00097891 0.00092957
C3 -0.00298118 -0.00240714
C5 8.49921209 8.36954841
C6 8.14722459 8.98654232
C7 34.05037724 33.71211093
C9 -5.08781745 -4.87393278
CIO 29.10537385 28.63495160
Cll 1.65516946 1.60341971
Cl 3 0.58802831 0.60794572
D2 0.68075202 0.92660970
D4 0.00259775 0.00263793
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misclassifying a would-be success as a fa ilu re , C(F/S), was assumed 
to be $100,000. This level of C(F/S) was chosen because i t  occupies 
the middle of the range of the eleven misclassification cost assump­
tions made.
After these constants and coefficients have been determined, 
the SAS discriminant procedure then applies them and the variable 
values for the sample members to produce two equations for each sub­
jec t. These equations take the following form:
D^ .(X) = Constant + (Coefficient of A2)(Variable Value of A2) +
(Coefficient of A6) (Variable Value of A6) + . . . .
+ (Coefficient of D4) (Variable Value of D4) 
where Dt (X) is the distance of a sample observation from group t .  
The values of each sample member's variables are applied to two equa­
tions, one determining his distance from success and one judging his 
distance from fa ilu re . He is classified a success or fa ilure according 
to the equation that produces the lowest score or value.
SUMMARY OF THE PERFORMANCE OF THE CLASSIFICATION CRITERIA 
FOR THE VARIOUS COST RATIOS USED
After applying the formulas described in the preceding section 
of this chapter, the SAS discriminant procedure printed out the results 
of this application to each sample member. Furthermore, at the end 
of each run, the program provided a summary of the calibration work. 
More specifically, a table was assembled that gave the numbers and 
percents of the population that were correctly and incorrectly 
classified.
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The reader might recall that eleven program runs were made with 
unequal prior probabilities. These runs differed by the m isclassifi­
cation costs assumptions that were made. TABLE VI provides a review 
of the eleven summaries of the calibration work undertaken as a result 
of the eleven different assumptions made about the cost of misclas­
sifying a would-be success.
The reader w ill recognize in TABLE VI that as the C(F/S) assump­
tions change, and subsequently as the cost ra tio , R, changes, the 
pseudo-prior probabilities vary and the resultant misclassifications 
change in opposite directions. More specifically', because of the 
effect of the pseudo-prior probabilities on the determination of the 
constant in the discriminant function, the procedure ultimately has 
less tendency to misclassify successes as the cost of such a misclas­
sification is increased. On the other hand, the procedure develops 
a greater tendency to misclassify failures as successes when the re l­
ative cost of misclassifying a success is assumed to increase.
Figure 2 (a) and (b) depicts these misclassification trends re­
sulting from cost ra tio , R, assumptions. Recall that R = C(S/F) /
C( F/S)- Thus, an increase in R represents a decrease in C(F/S), as 
C(S/F) remains constant at $3,500.
Below a cost ratio  of .035, misclassifications of would-be suc­
cesses do not improve very much. However, as the cost ratio  decreases 
to .035 and below, the misclassifications of would-be failures  
dramatically increase.
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TABLE VI
RESULTS OF APPLYING THE CLASSIFICATION CRITERIA 
WITH VARYING ASSUMED COST RATIOS*
Classifications:
C(F/S)** R 9*Ss gf S/S F/S F/F S/F
$3,500 1.0000 .1100 .8900 13 38 368 10
7,000 .5000 .1982 .8018 18 33 358 20
10,000 .3500 .2610 .7390 21 30 353 25
25,000 .1400 .4689 .5311 34 17 330 48
50,000 .0700 .6384 • .3616 41 10 272 106
100,000 .0350 .7790 .2210 47 4 191 187
150,000 .0233 .8412 .1588 49 2 141 237
200,000 .0175 .8760 .1240 50 1 111 267
250,000 .0140 .8963 .1017 50 1 89 289
300,000 .0117 .9137 .0863 50 1 75 303
350,000 .0100 .9251 .0749 50 1 62 316
*where:
C(F/S) = the assumed cost of misclassifying someone as a fa ilu re , 
given that the person would have succeeded.
C(S/F) = $3,500 = the assumed cost of misclassifying someone as 
a success, given that that person would fa i l .
R = the ratio  of C(S/F) to C(F/S).
gs = .11 = the prior probability of success.
g.jr -  .89 = the prior probability of fa ilure.
g* = the pseudo-prior probability of success.
g£ = the pseudo-prior probability of fa ilure.
S/S, F/S, F/F, and S/F = classification categories to be read 
as follows: S/S = the number of observations classified  
as successes, given that they would succeed.
**The reader is referred to Appendix C for a detailed explanation of 
the Bayesian-1ike model used to introduce prior probabilities and 
costs of misclassification to the program.
80
(a)
The number 
of F/S 
misclassi­
fications
40
35
30
25
20
15
10
5
0
R
350
300
250
The number 
of S/F 
misclassi­
fications
100
150
R
Figure 2 (a) and (b)
The Impact of Cost Ratio, R, Assumptions Upon the 
Misclassifications Made by the Discriminant 
Procedure, where R = C(S/F) /  C(F/S)
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A REVIEW OF THE ULTIMATE COSTS OF APPLYING THE DISCRIMINANT .
FUNCTIONS DEVELOPED USING THE VARIOUS ASSUMED 
MISCLASSIFICATION COSTS RATIOS
The following tables provide a comparison of the classification  
crite ria  developed with the company's hiring record in terms of the 
financial outcome of each. The f irs t  three tables apply the cost 
assumptions made to the classification results of each assumption.
The fourth table applies these same assumptions to the company's track 
record of having correctly hired 51 successes while incorrectly hiring 
378 failures. The f if th  table compares the program results to the 
company's hiring record.
The reader should note from TABLE XI that the company would have 
profitted from applying the discriminant procedure's classification  
crite ria  at a ll but the two highest C(F/S) assumption levels, $300,000 
and $350,000. As was indicated in TABLE VI, however, no classification  
advantage whatsoever would be gained by exceeding a $200,000 C{F/S) 
level. In fac t, only disadvantages of additional S/F misclassifications 
arise from exceeding that level. Thus, the significance of the negative 
values of adopting the program at the two highest C(F/S) levels would 
be minimized by the advance recognition of the impracticality of making 
these assumptions.
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TABLE V I I
THE MONETARY RESULTS OF THE PROGRAM CLASSIFICATION OF SUCCESSES
UNDER THE VARIOUS COST ASSUMPTIONS
Total
savings
Value of 
Total classifying
C(F/S) S/S from S/S F/S C(F/S) successes
1 2 3 4 5 6
$3,500 13 $45,500 38 $133,000 -$87,500
7,000 18 126,000 33 231,000 -105,000
10,000 21 210,000 30 300,000 -90,000
25,000 34 850,000 17 425,000 +425,000
50,000 41 2,050,000 10 500,000 +1,550,000
100,000 47 4,700,000 4 400,000 +4,300,000
150,000 49 7,350,000 2 300,000 +7,050,000
200,000 50 10,000,000 1 200,000 +9,800,000
250,000 50 12,500,000 I 250,000 +12,250,000
300,000 50 15,000,000 1 300,000 +14,700,000
350,000 50 17,500,000 1 350,000 +17,150,000
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TABLE V I I I
THE MONETARY RESULTS OF THE PROGRAM CLASSIFICATION
OF FAILURES UNDER THE VARIOUS
COST ASSUMPTIONS
C{F/S) C(S/F) #F/F
total 
savings 
from F/F
1 2 3 4
$3,500 $3,500 368 $1,288,000
7,000 3,500 358 1,253,000
10,000 3,500 353 1,235,500
25,000 3,500 330 1,155,000
50,000 3,500 272 952,000
100,000 3,500 191 668,500
150,000 3,500 141 493,500
200,000 3,500 111 388,500
250,000 3,500 89 311,500
300,000 3,500 75 262,500
350,000 3,500 62 217,000
Value of 
Total classifying
#S/F C( S/F) failures
5 6 7
10 $35,000 +$1,253,000
20 70,000 +1,183,000
25 87,500 +1,148,000
48 168,000 +987,000
106 371,000 +581,000
187 654,500 +14,000
237 829,500 -336,000
267 934,500 -546,000
289 1,011,500 -700,000
303 1,060,500 -798,000
316 1,106,000 -889,000
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TABLE IX
THE MONETARY VALUE OF THE PROGRAM CLASSIFICATIONS OF
SUCCESSES AND FAILURES UNDER THE
VARIOUS COST ASSUMPTIONS
1 2 3 4
C(F/S)
The value of 
classifying 
successes 
(Column 6 in 
TABLE V II)
The value of 
classifying 
failures  
(Column 7 in 
TABLE V III)
The total 
value of the 
classificatioi 
crite ria
$3,500 -$87,500 +$1,253,000 $1,165,500
7,000 -105,000 +1,183,000 1,078,000
10,000 -90,000 +1,148,000 1,058,000
25,000 +425,000 +987,000 1,412,000
50,000 +1,550,000 +581,000 2,131,000
100,000 +4,300,000 +14,000 4,314,000
150,000 +7,050,000 -336,000 6,714,000
200,000 +9,800,000 -546,000 9,254,000
250,000 +12,250,000 -700,000 11,550,000
300,000 +14,700,000 -798,000 13,902,000
350,000 +17,150,000 -889,000 16,262,000
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TABLE X
A VIEW OF THE COMPANY'S HIRING RECORD ACCORDING 
TO THE VARIOUS COST ASSUMPTIONS MADE
C(F/S) #S/S
Total 
value of 
S/S's #S/F C(S/F)
Total 
C(S/F)
The total 
value of 
the company's 
hiring 
practices
1 2 3 4 5 6 7
$3,500 51 $178,500 378 $3,500 $1,323,000 -$1,144,500
7,000 51 357,000 378 3,500 1,323,000 -966,000
10,000 51 510,000 378 3,500 1,323,000 -813,000
25,000 51 1,275,000 378 3,500 1,323,000 -48,000
50,000 51 2,550,000 378 3,500 1,323,000 +1,227,000
100,000 51 5,100,000 378 3,500 1,323,000 +3,777,000
150,000 51 7,650,000 378 3,500 1,323,000 +6,327,000
200,000 51 10,200,000 378 3,500 1,323,000 +8,877,000
250,000 51 12,750,000 378 3,500 1,323,000 +11,427,000
300,000 51 15,300,000 378 3,500 1,323,000 +13,977,000
350,000 51 17,850,000 378 3,500 1,323,000 +16,527,000
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TABLE XI
A COMPARISON OF THE VALUES OF THE PROGRAM CLASSIFICATIONS AND 
THE COMPANY'S HIRING RECORD ACCORDING TO THE 
VARIOUS COST ASSUMPTIONS MADE
C{F/S)
The total value 
of the company's 
hiring record 
(Column 7 in 
TABLE X)
The total value 
of the program's 
classification  
crite ria  
(Column 4 in 
TABLE IX)
The 
incremental 
value of 
adopting 
the program
$3,500 -$1,144,500 $1,165,500 $2,310,000
7,000 -966,000 1,078,000 2,044,000
10,000 -813,000 1,058,000 1,871,000
25,000 -48,000 1,412,000 1,460,000
50,000 +1,227,000 2,131,000 904,000
100,000 +3,777,000 4,314,000 537,000
150,000 +6,327,000 6,714,000 387,000
200,000 +8,877,000 9,254,000 377,000
250,000 +11,427,000 11,550,000 123,000
300,000 +13,977,000 13,902,000 -75,000
350,000 +16,527,000 16,262,000 -265,000
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CONCLUDING COMMENTS
This chapter has reviewed eleven d ifferent.linear discriminant 
functions in terms of the underlying assumptions, the mechanics, and 
the theoretical and practical results of those functions. The fo l­
lowing paragraphs highlight the results delineated in the preceding 
tables.
The lowest C(F/S) assumption, $3,500, resulted in the most ac­
curate classification of the total population and the largest incre­
mental value of applying the program. Of the 429 agents studied,
381, or 89 percent, were classified correctly. When the misclassi- 
fication cost assumptions were applied to these results, the incremental 
value of the program amounted to $2,310,000. The practical signif­
icance of these results, however, are questionable for two reasons. 
First, one could question the assumption that a successful agent would 
return only $3,500 to a company during his entire career. Second, the 
89 percent of the agents correctly classified included 97 percent of 
the failures and only 26 percent of the successes. Rejecting 74 percent 
of the applicants destined to succeed could hardly be considered wise.
As the cost of misclassifying a success was assumed to increase, 
more successes were correctly classified. The greatest accuracy—50 
of the 51 successes correctly classified—was reached at an assumed 
C(F/S) of $200,000. Of the entire sample, 161 agents were correctly 
classified. These 161 agents contained 98 percent of the successes 
(50 agents) and 29 percent of the failures (111 agents). These results 
represented a program incremental value of $377,000.
The C(F/S) cost assumptions between the two levels discussed above 
produced more balanced results. At an assumed C(F/S) of $100,000,
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for example, 56 percent of the entire population was correctly 
classified: 47 of the successes and 191 of the failures. These
figures represented 92 percent of the successes and 51 percent of the 
failures. When the cost assumptions were applied to these results, 
the incremental value of adopting the discriminant procedure amounted 
to $537,000.
Chapter 6 reviews the ultimate conclusions and recommendations 
derived from this research project. This chapter can be concluded 
with the observation that the discriminant procedure does appear to 
have predictive a b ility  and p ro fit potential when applied to data like  
that used in this research.
CHAPTER 6
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
This research was designed to test the relationship of the back­
grounds of l i f e  insurance agents to success in their jobs. From the 
"Confidential Data Sheets" of 429 agents in one company, information 
was gathered on 40 variables related to the health, family situation, 
employment background, finances, education, and social activ ities  
of these agents. The aim was to determine whether any relationship 
existed among these variables that would allow a discrimination between 
successful and unsuccessful agents.
The 429 agents were assigned to two groups on the basis of their 
productivity. The 51 successful agents had remained with the company 
and either had been promoted to assistant manager or had sold enough 
insurance to earn 660 trophy points (about $330,000 in volume) during 
their seventh through eighteenth months with the company. The 378 
failures had le f t  the company (either voluntarily or involuntarily) 
and the l i fe  insurance industry.
A multivariate analysis of the data gathered on these 429 agents 
was conducted through the use of the Discriminant Procedure of the 
Statistical Analysis System (SAS). Chapters 4 and 5 presented the 
results of this research. In Chapter 4, the simple statistics gen­
erated by the SAS program were reviewed. Here, attention was focused
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on how the successes and failures differed when each variable was 
studied singly. In Chapter 5, the results of applying the Discriminant 
Procedure were discussed. The findings treated in the la tte r  chapter 
stem from the development of eleven d ifferent discriminant functions 
generated under eleven d ifferent misclassification cost assumptions.
This chapter w ill review the findings with the specific intent 
of suggesting areas where further research might be conducted. I t  
w ill ,  furthermore, delve into the nature of such research by providing 
some fa ir ly  specific guidelines for its  conduct.
A SUMMARY OF THE FINDINGS
The analysis of individual variables in Chapter 4 indicated that 
there are several areas in which successes appeared to d iffe r  appre­
ciably from failures. At the time successful agents applied for jobs 
with this company, they had lived at the ir present residences twice 
as long as had the failures. Successful agents owned over twice the 
assets and well over twice the l i f e  insurance owned by unsuccessful 
agents at application. I t  was curious that although the successes 
had earned more money the previous year, no difference was found in 
the general education levels of the two groups.
Another re la tive ly  surprising finding was the s im ilarity  of suc­
cesses and failures in the number of group memberships held in the 
five years prior to application with this company. Neither did the 
two groups demonstrate any marked difference in the number of offices 
held in these groups. However, successes did report being more in­
volved in community projects.
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Finally, agents who succeeded with this company reported being 
in the labor force longer, had earned more at the ir last jobs, and 
had averaged longer stays at previous jobs than did those who did not 
succeed.
When the SAS Discriminant Procedure was applied, a pooled covari­
ance matrix was computed and used as a basis for the development of 
the generalized squared distances between groups. These measures 
of generalized squared distance then allowed the determination of 
the constants and coefficients for the equations that represented 
the linear discriminant function. TABLE V in Chapter 5 illustra tes  
these constants and coefficients of the discriminant function at an 
assumed C(F/S) level of $100,000.
Although the table presents the constants and coefficients derived 
from one application of the discriminant procedure, eleven such sets 
of constants and coefficients were developed. These eleven sets were 
developed because eleven d ifferent programs were run based on eleven 
different assumptions about the ratios of misclassification costs.
The reader w ill recall that equal costs of misclassification were 
judged unrealistic. This judgement prompted a search for re a lis tic  
estimates of the costs of misclassifying successes and failures. Some 
executives surveyed estimated the cost of hiring, or misclassifying, 
a fa ilu re  at about $3,500. They could not, however, o ffer estimates 
of the cost of rejecting, or misclassifying, a success. Therefore, 
this cost, C(.F/S), was set at eleven d ifferent levels ranging from 
$3,500 to $350,000. Since the cost of hiring a fa ilu re , C(S/F), was' 
assumed constant at $3,500, the eleven levels of C(.F/S) resulted in 
eleven d ifferent misclassification cost ratios, R. As C(F/S) varied
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from $3,500 to $350,000, R, the ratio  of C(S/F) to C(F/S), changed 
from a value of 1 to a value of .0100.
TABLE VI reviews the results of the classification c rite ria  de­
veloped for each of these assumptions. Readers might note at a glance 
that the number of misclassifications was lowest at the level of R = 1, 
where misclassification costs were assumed equal. A total of only 
48 of the sample members were misclassified on this program run. 
Furthermore, the total number of misclassifications progressively 
worsened as higher C(F/S) assumptions were made, up to a point where 
317 sample members were misclassified when C(F/S) was assumed to be 
$350,000.
Although the above findings may appear to develop a case for 
assumptions of equal costs of misclassification, one important qual­
ification  should be noted. When such equal costs were assumed, 38 
of the 48 misclassifications were of the F/S category; that is , 38 
of the 51 applicants who would have succeeded would have been rejected. 
A company could not function successfully very long by rejecting 75 
percent of its  applicants who would succeed.
In addition to this re la tiv e ly  disconcerting result of this C(F/S) 
assumption, another reservation about this particular program run 
might be noted. That reservation deals with the realism of a C(F/S) = 
$3,500 assumption. Individuals fam iliar with only a rough approxi­
mation of the average life -tim e productivity of an ordinary agent 
might well voice doubts about this figure. In other words, to say 
that such an agent would return only $3,500 in value to the company 
during his career might be to invite challenge.
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While the subject of misclassification costs assessment w ill 
be revisited in a la te r section of this chapter, in terms of just 
the numbers of misclassifications and general feelings about the re­
a lit ie s  of misclassification costs, one might yet make a conclusion.
From a review of TABLE V I, one might conclude that $100,000 or slightly  
below that level of C(F/S) appears to provide the most desirable out­
come. This program run correctly classified 47 (92 percent) of the 
successes and 191 (51 percent) of the failures. The la tte r  figure 
looks better when one recalls that the company would have hired (and 
did hire) these potential failures in the absence of the program.
TABLES V II to IX deal with the application of the cost assumptions 
made to the results of each program run. TABLE X applies these same 
assumptions to the company's hiring record, and TABLE XI compares 
the monetary results of the company's record to that of the program's 
classification performance at each C(F/S) level. This comparison 
shows that the discriminant procedure's performance is superior in 
value to the company's actual hiring record at a ll but the two highest 
assumed levels of C(F/S): $300,000 and $350,000. As was pointed
out in Chapter 5, however, the wisdom of using these levels would 
have to be questioned in terms of the classification results, regard­
less of the application of the cost figures. As indicated in TABLE VI, 
no improvement in either misclassification category is obtained beyond 
a C( F/S) level of $200,000.
A close look at TABLE XI reveals some curious evidence about 
the incremental value of adopting this program. I t  again appears 
that the best results are obtained by assuming the two costs of mis­
classification to be equal at $3,500. Again, however, one must question
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the valid ity  of this assumption and the value of rejecting 38 (75 per­
cen t) o f the would-be successes who apply. I t  is more like ly  that 
the mid-range of the scale of C(F/S) assumptions represents more re­
a lis tic  assumptions about the cost of misclassifying a would-be success. 
Readers w ill note that at assumed C(F/S) levels of $50,000; $100,000; 
and $150,000, the programs hypothesized incremental values to the 
company would be $904,000; $537,000; and $387,000 respectively.
THE NEED FOR RESEARCH ON THE COSTS OF MISCLASSIFICATION
The Discriminant Procedure normally attempts to minimize the 
costs of misclassification under the assumption that they are equal.
When i t  becomes obvious that they are not equal, this inequality can 
be introduced to the procedure by an adjustment of the prior proba­
b ilit ie s . Such was the case in this research. As described before, 
a Bayesian-like model was used to introduce eleven assumed C( F/S) 
levels and, subsequently, eleven different cost ratios.
As pointed out earlie r, these different cost assumptions had 
to be made because no one that the writer contacted in the industry 
had much of an idea of what these misclassification costs were. They 
had apparently thought about the cost of misclassifying a fa ilu re , 
because several of the executives questioned were w illing to give 
an estimate of this figure. When i t  came to assessing the cost of 
misclassifying a success, however, this researcher could not get any 
estimates.
In recognizing and attempting to eliminate this void of knowledge 
on misclassification costs, one would have to be aware of several 
relevant p itfa lls . First of a l l ,  the cost of misclassifying a fa ilure
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is a much more concrete concern to the executives of this industry.
They see agents come and go daily , and they know that there are costs 
involved. They can point to specific expenses. Such is not the case 
for successes. Not to hire a would-be success is never to see that 
individual again. The idea that not hiring someone might involve a 
cost to the company is an abstraction that most executives would rather 
not entertain.
Another possible obstacle to the assessment of the cost of mis­
classifying would-be successes stems from the nature of the data that 
would have to be gathered. Discovering the average productivity of 
successful agents over an average career span might not be that d if ­
f ic u lt  to determine, although policy lapses might complicate the task. 
But in order to determine what that productivity means to the company, 
one would have to apply some form of p ro fit rate. Executives contacted 
were unable to suggest such a rate. Perhaps a researcher conducting 
a company-sponsored, private study might be better able to derive 
such a figure.
This w riter would suggest that misclassification costs be assessed 
before a company attempts to apply the discriminant procedure in the 
fashion established in this paper. Furthermore, i t  should be empha­
sized that this assessment needs to be made on an individual company 
basis. Although the present study stressed the fluctuation of the 
C(F/S), the cost ratio  could just as easily be influenced by the level 
of C(S/F). I t  is the la tte r  figure that is lik e ly  to be influenced 
by the personnel policies and practices of individual companies. By 
increasing the rigor of its  post-selection standards, for example, a 
company might reduce the cost of hiring a would-be fa ilu re .
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Someone needs to do some probing research in this area, while 
s t i l l  keeping these p itfa lls  in mind. Whether individual companies 
or the trade association, LIMRA, decides to undertake this task, some 
lig h t needs to be shed Gn this important relationship between the 
two costs of misclassification.
IMPLICATIONS OF THIS RESEARCH FOR THE COMPANY STUDIED
This w riter suggests that the region of the company used in this 
research conduct a follow-up study. More specifically , i t  is advised 
to conduct a replication of the present study for the purpose of cross 
validating the findings presented in this paper. Much of this section 
w ill be devoted to outlining the nature of this replication; but before 
this is done, one other suggestion should be made.
That other suggestion deals with misclassification costs. The 
researcher feels that the company should make a concerted e ffo rt to 
discover the mean cost of misclassifying successes and failures at 
hiring time. Once these costs are determined, a ratio  can be computed 
and compared to those used in the present study. I f  the company's 
ratio  is close to one of the assumed ratios, then the discriminant 
function developed through the use of that ratio  can be applied in 
the company's follow-up study. I f ,  on the other hand, the company's 
ra tio  is distant from any used in this research, a new discriminant 
function could be developed using the company's ra tio  and the present 
data. This new discriminant function could then be used for cross 
validation with another set of data from another sample of agents.
Once the costs of misclassification were determined and the ap­
propriate discriminant function developed, the company could proceed
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with the cross validation study. The following paragraphs are aimed 
at assuring the required degree of consistency between the follow-up 
study and the original one.
Since the original study examined the records of agents hired 
up to June 30, 1972, the follow-up .research could start at that point. 
In other words, the follow-up study could examine the records of agents 
hired by the same home office from July 1, 1972, to December 31, 1975. 
Assuming that such a study would not be implemented before June 30, 
1977, such a time span would allow an examination of the f ir s t  one- 
and-one-half years of productivity for the last agents hired. At 
the same time, selecting agents hired over a three-and-a-half year 
span would hopefully provide a large enough sample.
The make-up of this new sample should be as similar as possible 
to that of the original sample. They should be fu lltim e, male, Cau­
casian, ordinary agents who have had no previous experience selling  
l i fe  insurance. At the same time, efforts should be made to assure 
the likelihood that a ll these agents w ill have been exposed to similar 
training and supervision.
The readers w ill recall that the vast majority of agents in the 
original study (86 percent) had not been exposed to precontract o ri­
entation. Ideally, these proportions would be approximated in the 
follow-up study. Furthermore, in the original study, an attempt was 
made to minimize major variations in supervision—which are thought 
to occur mainly during the agent's f i r s t  six months—by using produc­
t iv ity  for only months seven through eighteen in the identification  
of successes and failures. In determining who actually succeeds or
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fa ils  in the follow-up study, productivity for this same time period 
should be used.
The actual success-failure c rite ria  used in the follow-up study 
may present some unique problems because of the different time periods 
involved. Readers w ill recall that, in the original study, successes 
remained with the company for eighteen months and were either promoted 
to assistant manager or were producing at a level required to earn 
about 660 trophy points (approximately $330,000 in volume) during 
months seven through eighteen. Furthermore, the consumer price index 
was applied to these figures before the cut-off point was applied. 
Failures included those who had not accumulated enough trophy points 
or those who had le f t  the company and the insurance industry.
An attempt should be made to apply c rite ria  consistent with the 
above in the follow-up study. Either the same cut-off point could 
be applied to productivity figures, adjusted by the price-index formula 
in Chapter 1; or the cut-off point could be raised to represent ap­
proximately the same standard that 660 trophy points meant during 
the time of the f irs t  investigation.
Once the sample has been selected and the success-failure crite ria  
determined, then data would be collected on the forty variables spec­
ified  in TABLE I I  in Chapter 4. These data would then be introduced 
to the constants and coefficients of the appropriate discriminant 
function. Which function would be used would depend upon the results 
of misclassification costs ratio research suggested earlier. I f ,  
for example, this research determined that C(S/F) = $3,500 and C(F/S) = 
$100,000, then the constants and coefficients in TABLE V in Chapter 5 
would be applied to the data on each new sample member in the manner
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of the success and fa ilure equations described in that chapter. The 
sample member would then be assigned to one of the two groups according 
to the equation that produced the lowest score, or smallest distance 
from the appropriate group.
The results of this classification process on each new sample 
member could then be summarized and compared to the results of the 
original application of that discriminant function to the sample dealt 
with in this study.
Before treating the broader implications of the present research, 
one final note of caution might be offered toward this task of cross 
validating this study. I f  the personnel policies and practices of 
the region of the company involved have changed appreciably, special 
problems might be encountered in this cross validation process. I f  
such changes—such as more rigorous selection and post-selection pro­
cesses or the extent to which precontract orientation was used—were 
far reaching enough and promised to be permanent, the company might 
consider an alternative approach to the one suggested above. I t  might 
instead duplicate the research described in this paper and then cross 
validate this duplication. This cross validation might take the form 
of either a later study or a study of another sample selected at the 
same time. The la tte r approach would depend upon whether enough people 
were hired during the time in question to allow two such studies to 
be made.
BROADER IMPLICATIONS OF THIS STUDY
The history of insurance-agent-selection research has been both 
varied and interesting. At one time or another, inquiries have been
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made into the relevance of intelligence, aptitude, personality, hand­
w riting, and personal background to success in this occupation. The 
results of these inquiries have been at times disturbing and at times - 
encouraging.
As reviewed in Chapter 2, practically a ll the personality tests 
used in this industry have been questioned. Furthermore, EEOC v a li­
dation requirements make many executives apprehensive about attempting 
to apply such instruments.
The equal-employment-opportunity movement has exercised its  in­
fluence in other areas of the selection process. Indeed, information 
gathered on application blanks has been subjected to EEOC scrutiny.
And the c red ib ility  of many letters of reference is questionable now 
because of the Buckley-Pell Amendment to the Family Rights and Priv­
ileges Act. Furthermore, there is a good chance that this open- 
employee-records movement w ill be expanded to encompass private, as ' 
well as public, institutions. Such is expected to be the ruling of 
the commission created by the Privacy Act of 1975. A general feeling  
appears to exist that when employees' records become accessible to 
them, the le tte r of reference w ill become completely obsolete. In 
this suit-conscious society, writers of such references would fear 
legal repercussions.
These developments are leaving employers with fewer and fewer 
indicators of the future job performance of potential employees.
This w riter does not feel that i t  is too presumptuous to assume that 
the use of the application blank, in its  basic form, w ill be permitted 
in years to come. I t  may thus become one of the few sources of in­
formation available on job applicants.
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As a result of the preceding developments, management scholars 
and practitioners are faced with both an opportunity and a responsi­
b il ity . The opportunity arises from the ease of access to information 
contained in application forms. The responsibility arises from the 
need to apply the sophisticated statis tica l tools available to the 
examination of this information in innovative ways.
Such was the attempt made in the research described in this paper. 
In many ways, however, this research has only scratched the surface 
of the potential insight offered by data such as that examined here. 
Although the application of the discriminant procedure here did create 
a degree of predictability , other avenues of inquiry in this general 
fie ld  remain open.
Kurtz, for example, found personal history items more predictive 
for subjects over 25 years old than for those 25 or younger.* To 
further test Kurtz's conclusion, studies of the type here reported 
could be conducted on a number of groups that start at different ages. 
One might thus find that these variables and their interrelationships 
do become more predictive as the sample's age increases and, in effect, 
as the subjects build more extensive backgrounds.
Gotham suggested that background variables should be examined
2
on a firm-by-firm basis. The present study went beyond that sugges­
tion by examining such variables in a region within a firm. To the 
extent that company size permits and to the extent that the regions
*Albert K. Kurtz, "Recent Research in the Selection of Life In­
surance Salesmen," Journal of Applied Psychology, 25 (1941), 11-17.
2
James C. Cotham, "Selecting Salesmen: Approaches and Problems,"
M5U Business Topics, 18 (Winter 1970), 64-72.
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are re latively autonomous and distinct en tities , such a region-by- 
region approach might be warranted. However, as company climates 
do d iffe r, and as potential employees do appear to be aware of these 
differences, more research of this nature on at least a firm-by-firm  
basis would appear advisable.
One final suggestion might be made as to the nature of research 
that might follow from this study. I f  samples larger than that used 
here were collected, then certain variations could be incorporated 
into future studies. For example, instead of dividing the populations 
into a dichotomy of successes and failures, one could study degrees 
of suacess. Also, one could study those agents promoted to assistant 
managers in a separate group. Such variations of the present research, 
however, could only be implemented with an appreciably larger sample 
than that used here.
This study has attempted to answer questions previously asked 
by applying methods not previously used in the search for those ans­
wers. The results reported here strongly suggest that further inno­
vative and extensive work in this fie ld  of inquiry is indeed warranted.
3
Benjamin Schneider, "Organizational Climate: Individual Pref­
erences and Organizational Realities," Journal of Applied Psychology,
56 (Jun. 1972), 211-217.
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Appendix A
THE DATA COLLECTION FORM
IDENTIFICATION:
Name______________________________ Date of Application__________
Agency :_______________________ Date Hired___________________
Supervisor_________________________Date Contracted______________
Productivity (during months 7 through 18)_______________________
Date of Termination_____________ . Voluntary?__________________
Age_______________ Height________________ Weight________________
City of Residence at Application_____________ For How Long?______
City of Residence Previous to Above__________ For How Long?______
Accounting for Two Years_____________________ For How Long?______
Total Number of Years of Residence in the City in Which the Agent
Lived at the Time of Application: during his lifetim e______
during the ten years prior to his application_______________
HEALTH:
Physical Impairments? ' Nature, Treatment and Date of Recovery 
or Condition at Time of Application________________________
Work Time Lost in Last Twelve Months because of Them_____
Recurring Illnesses?  Nature, Frequency, and Date of Last
Attack
Work Time Lost in Last Twelve Months because of Them
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Serious Illness, In jury, or Operation?___________________
Kind Recovery Date Any 111 Effects
FAMILY DATA:
Living Quarters:
Rent Furnished Rooms 
Rent Apartment 
Rent House 
Own Home (mortgaged) 
Own Home (clear)
Live in the Home of Relatives 
Circumstances_______________
Share Living Quarters with any Rel­
atives Circumstances ___ _
Marital Status:
 S ing le____________ Engaged
Married Date
Widowed Date
Separated_________ Date
Divorced Date
Individuals Dependent upon Applicant for Financial Support:
Financial Support 
Full Partial 
Name Birth Date Health
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EMPLOYMENT RECORD:
A. Position at the Time of, or Immediately Prior to , Application with 
this company:
Name of Company____________
Location___________________
Kind of Business___________
Period of Services from____
Monthly Earnings: Beginning
Description of Work________
Reason for Leaving_________
Liked about the Job________
Disliked about the Job_____
B. Next Prior Position:
Name of Company____________
Locati on___________________
Kind of Business___________
Period of Services from____
Monthly Earnings: Beginning
Description of Work________
Reason for Leaving_________
Liked about the Job________
Disliked about the Job_____
C. Next Prior Position:
Name of Company____________
Location
to____
_ Ending
to_____
_ Ending_
Kind of Business______
Period of Services from to
I l l
Monthly Earnings: Beginning_______________ Ending
Description of Work______________________________
Reason for Leaving_______________________________
Liked about the Job______________________________
Disliked about the Job___________________________
D. Next Prior Position:
Name of Company__________________________________
Location_________________________________________
Kind of Business_________________________________
Period of Services from___________________ to_____
Monthly Earnings: Beginning_______________ Ending
Description of Work______________________________
Reason for Leaving_______________________________
Liked about the Job______________________________
Disliked about the Job___________________________
E. Next Prior Position:
Name of Company__________________________________
Loca t  i on ______________________________________
Kind of Business_________________________________
Period of Services from___________________ to_____
Monthly Earnings: Beginning_______________ Ending
Description of Work______________________________
Reason for Leaving_______________________________
Liked about the Job
Disliked about the Job
Unemployment for One Month or More During the Last Ten Years: 
from to reason
Date First Considered Life Insurance Selling as a Career 
What Led Him to Consider i t
Ever Applied to this or Any Other Insurance Company Before___
Particulars___________________________________________
Why He Feels He Can Achieve Success as a Life Insurance Agent
EDUCATION:
Highest Grade Completed in: Courses Taken in High School:
grammar thru high school  academic__________
undergraduate school_____________ general________
graduate school______________  scientific________
commercial
Correspondence Courses________________  or business_
technical
time spent on them_______________  or trade_____
Special Courses  College Major_______________
time spent on them  Degrees Received____________
TESTING RESULTS:
Agent Selection Test: time taken
Aptitude Index Battery Score____
score
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FINANCIAL DATA:
Value of Assets Except Life Insurance (less amount owed)
Indebtedness (excluding mortgages)_________________ Nature of this
Indebtednes s_______________________________________________
Amount to be repaid within the following 12 m o n t h s ______
Average Monthly Income During Previous Year: Personal____________
Other Sources Name Sources
Is Wife Working?  Employer and Type of Work_
Parttime Fulltime
Permanent  Temporary_________ Monthly Earnings_
Minimum Monthly Living Expenses During Next Year_____________
Of this Amount, What the Applicant Must Earn
Face Value of Life Insurance Applicant Owns on Own Life:
face amount premiums (yearly)
group ________________________________________
N S L I ________________________________________
Other
Maximum Amount of Life Insurance Ever Owned
Own Auto Salary ever garnished, attached, or assigned_
Ever gone into bankruptcy______ Any judgements or liens out­
standing against him at time of application 
SOCIAL:
Number of c iv ic , fra terna l, school, or social groups in which ap­
plicant was active during the five  years prior to application
  Number of important offices held in the above_________
Number of Community Involvements_____________________ ________
M ilita ry  Service: Rank Period of Service from
 to______Reason for Leaving____________________________
Appendix B 
ORIGINAL VARIABLES CODED AND IDENTIFIED
Code Description and Meaning of Entry on IBM Code Sheets
A1 Agency Codes, 1 through 22, for the 22 agencies in this
region
A2 The Julian data of application
A3 The Julian date hired
A4 The Julian date contracted
A5 The Julian date terminated ( i f  such was the case)
A6 The Julian date of birth
A7 Termination was voluntary (1) or involuntary (2).
A8 Productivity (in thousands) for the agent's 7th through 18th
months with the company (corrected for the consumer price 
index increases using 1967 as a base year)
A9 Height in inches
A10 Weight
A ll Number of months at present residence
A12 Number of months at last previous residence
A13 Number of c ities lived in during the two years before
application with this company
A14 Number of months in present c ity  during lifetim e
A15 Number of months in present city during last ten years
A16 Physical impairments? Yes (1) No (2)
A17 Days lost from work during last year because of physical
impairments
A18 Recurring illnesses? Yes (1) No (2)
A19 Work days lost in last year because of recurring illnesses
A20 Serious illness, injury, or operation? Yes (1) No (2)
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Code Description and Meaning of Entry on IBM Code Sheets
A21 Any i l l  effect from above? Yes (1) No (2)
A22 Living Quarters: (1) rent furnished rooms, (2) rent
apartment, (3) rent house, (4) own house (mortgaged), (5) own 
house (c lear), (6) le f t  blank.
A23 Living in the home of relatives? Yes (1) No (2)
A24 Share living quarters with any relatives? Yes (1) No (2)
A25 Marital Status: (1) single, (2) engaged, (3) married,
(4) widowed, (5) separated, (6) divorced.
A26 Number of months at the above marital status
A27 Number of dependents
A28 Number of fulltime-equivalent dependents
A29 Number of children
A30 Family life -cycle indicator: (1) single, (2) young married,
no kids, (3) married and raising children, (4) older married, 
no dependents, (5) widowed or divorced with kids, (6) widowed 
or divorced without kids.
A31 Precontract Orientation Yes (1) No (2)
B1 Present value of a ll assets except l i fe  insurance (less
amount owed) in hundreds of dollars
B2 Present indebtedness (excluding mortgages) in hundreds of
dollars
B3 Amount of this debt to be repaid in the next twelve months,
in hundreds of dollars
B4 Average personal monthly income in last twelve months
B5 Average monthly income in last twelve months from other
sources
B6 Is wife working? Yes (1) No (2)
B7 Is her job fulltim e (1) or parttime (2)?
B8 Is her job permanent (1) or temporary (2)?
B9 What is her monthly income?
BIO Minimum monthly liv ing  expenses expected during the next year
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Code Description and Meaning of Entry on IBM Code Sheets
Bll What the applicant must earn monthly during the next year
B12 Face amount of l i f e  insurance owned, in thousands of dollars
B13 Maximum amount of l i f e  insurance ever owned, in thousands of
dollars
B14 Own an auto? Yes (1) No (2)
B15 Salary ever garnished, attached, or assigned? Yes (1)
No (2)
B16 Every gone bankrupt? Yes (1) No (2)
B17 Any judgements or liens outstanding against applicant now?
Yes (1) No (2)
B18 Highest grade completed in school
B19 Completed high school? Yes (1) No (2)
B20 Completed college? Yes (.1) No (2)
B21 Courses taken in high school: (1) academic, (2) general,
(3) sc ien tific , (4) commercial or business, (5) technical or 
trade, (6) le f t  blank,
B22 College Major: Cl) liberal arts, (2) business, (3) education,
(4) engineering or applied sciences, (5) fine arts.
B23 Correspondence or special courses taken? Yes (1) No (2)
B24 Number of school, civ ic , fraternal, or social groups in which
applicant was active in last five years
B25 Number of offices held in the above groups
B26 Number of community involvements
B27 M ilitary service experience? Yes (1) No (2)
B28 Commissioned? Yes (.1) No (.2)
B29 Julian date entered service
B30 Julian date le f t  the service
B31 Minutes required to complete agent selection test
B32 Score on agent selection test
B33 Aptitude Index Battery score
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Code
Cl
C2
C3
C4
C5
C6
C7
C8
C9
CIO
Cll
C12
C13
D1
Description and Meaning of Entry on IBM Code Sheets
Number of jobs recorded in last ten years 
Starting Julian date of first-recorded job 
Ending monthly income from last job
Did last job represent an increase in salary from second-to- 
last job? Yes (1) No (2)
Employment condition at time of application: (1) school,
(2) employed fu lltim e, (3) employed parttime, (4) unemployed, 
{5} self-employed.
Critical of last employer, his operation, the coworkers, or 
the job? Yes (1) No (2)
Unemployed for one month or more during the last ten years?
Yes (1) No (2)
Julian date f ir s t  considered l i f e  insurance selling as a 
career
What led applicant to consider l i fe  insurance selling as a 
career: (1) a referral source, (2) job qualities as
incentives, (3) personal characteristics, likes, or back­
ground, (4) situational variables, (5) le f t  blank, (6) other.
Ever applied to this company or to any other insurance 
company before? Yes (1) No (2)
Why he feels he can succeed as a l i f e  insurance agent:
(1) he enjoys meeting and dealing with people, (2) his 
various a b ilit ie s , (3) he believes in the product, the 
company and himself, (4) his background, (5) job incentives, 
{6} his desires, (7) his qualities, (8) le f t  blank,
(9) other (often not understandable).
Second reason why he feels he can succeed as a l i f e  insurance 
agent (categorized as above). Most applicants gave at least 
two answers to this question on the confidential data sheet.
Occupational classification: (1) professional person,
(2) proprietors, managers, and o ffic ia ls , (3) industrial 
sales representative, (4) re ta il sales person, (5) clerical 
personnel, (6) foreman, technician, craftsman, (7) semiskilled 
laborers, (8) unskilled workers, (9) student, (10) retired, 
(11) m ilitary l i f e r ,  (12) teacher.
Age, determined by A2 (Julian date of application) minus 
A6 (Julian date of b irth ).
D e s c rip tio n  and Meaning o f Entry  on IBM Code Sheets
A physical density ra tio , determined by A10 (weight) divided 
by A9 (height, in inches).
Length of work experience recorded, determined by A2 (Julian 
date of application) minus C2 (starting date of f irs t  
recorded job).
Average job tenure, derived by dividing D3 (length of work 
experience recorded) by Cl (the number of jobs recorded).
The feeling was that this might be a more valid indicator of 
job s ta b ility  than number of jobs held because a ll applicants 
won't have worked the same amount of time.
Appendix C
THE HANDLING OF PRIOR PROBABILITIES AND COSTS OF MISCLASSIFICATION*
Unless otherwise stated and programmed, the discriminant procedure
of the SAS program normally operates under the assumptions of equal
prior probabilities and equal costs of misclassification. In fact,
the Statistical Analysis System does not admit misclassification costs,
per se, as part of the discrimination c rite ria . However, i t  does
allow prior probabilities. In the discrimination c r ite r ia , the prior
9S
probabilities enter as a ra tio , ——  , where g is the probability
gf  s
that an observation w ill be in group s (successes) and g  ^ is the prob­
a b ility  that he w ill be in group f  (fa ilu res ), and where gg + gf  = 1.
When the costs of misclassification are present, they are used 
to modify the ratio  in this manner:
9S C(f/s)
gf  C(s/f)
where C(f/s) is the cost of rnisclassifying an observation in group f ,  
given i t  belongs in group s; and C (s/f) is the cost of rnisclassifying 
an observation in group s, given i t  belongs in group f.
For the purpose of SAS, a programmer may construct pseudo-prior- 
probabilities, gf and g*, where g* gs C(f/s)
9f  C(s/f)
and g* + gf = 1. These values w ill be accepted by SAS and w ill have
*from a personal interview with Professor David W. Smith, Depart­
ment of Experimental S tatistics, College of Agriculture, Louisiana 
State University, Baton Rouge, Louisiana, February 13, 1977.
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incorporated the costs. More specifically, some simple algebra shows
that: C(s/f)
*  =  Tgf
gf  C(s/f) + gs c ( f /s )
and gs C(f/s)
9*  =
gf  C{s/f) + gs C(f/s)
With these values entered in the parameter cards for the prior prob­
a b ilit ie s , the PROC DISCRIM procedure w ill take into account both 
prior probabilities and costs of misclassification.
As noted in Chapter 5, the prior probabilities gg and gf  were 
set at .11 and .89, respectively. C {s /f), the cost of classifying 
an agent who would fa il as a success, was set at $3,500; and different 
programs were run using different levels of C (f/s ), the cost of mis- 
classifying an applicant who would succeed. For purposes of illu s ­
tration, however, C(f/s) could be set at $7,000. Using a ll the pre­
ceding figures, the following calculations result:
gf  c(s / f > .89 x $3,500
g*  =
f  g C(s/f) + g C(f/s) .89 x $3,500 + .11 x $7,000
I v
3115 3115
= .8018 and
q* =as
3115 + 770 3885
' 9s C( f /s ) .11 x $7,000
gf  C(s/f) + gs C(f/s) .89 x $3,500 + .11 x $7,000
770 770
  =   = .1982
3115 + 770 3885
Appendix D
THE PARTIAL CORRELATION COEFFICIENT MATRIX
The following pages present the partial correlation coefficient 
matrix computed from the pooled covariance matrix. Chart D -l, on the 
next page, shows how this matrix, which presents coefficients for the 
correlation of forty variables with each other, was divided so that 
i t  might be presented on regular pages. Half of the matrix was 
deleted because i t  is a mirror reflection of the other half.
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* * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * *  
* * * * * * * * * * * * * * * * * * *  
04 * * * * * * * * * * * * * * * * * *
JB..........................C2
818* * *
* * * * * * *
* * * * * * * * * * *  
* * * * * * * * * * * * * * *
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04 * * * * * * * * * * * * * * * * * *
C3.
B18
. D4
Sixth Page
* * *
* * * * * * *  
* * * * * * * * * * *
04 * * * * * * * * * * * * * *
Chart D-l: A Key to the Arrangement of the Partial Correlation Coefficient Matrix in the 
Following Pages.
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THE PARTIAL CORRELATION COEFFICIENT MATRIX
A2 A6 All A13 A16 A18 A20 A22 A23 A25
A2
A6
k
.22*
All .01 -.11*
A13
*
.13* .11*
*
-.37*
A16 .01 .02 -.10* .01
A18 .07 .00 .04 -.01 .06
A20 -.04 .11* -.01 .02
*
.16* .08
A22 -.04 -.11*
*
.38*
k
-.23* -.07 -.01 -.02
A23 -.03
★
-.24*
*
-.39* .09 .07 -.01 .00
*
-.51*
A25 -.03
*
-.24*
k
- .1 6 * .02 .08 .01 -.01
*
-.15*
k
.34*
A27 -.08
*
-.55* -.04 -.09 .08 .01 .03 .08
*
.37*
*
.43*
A30 -.09
★
-.43* -.07 -.01 .07 .02 -.03 -.02
*
.33*
*
.86*
B1 -.07
*
-.37* .08
k
-.17* .05 .04 -.04 .10*
*
.14* .04
B2 .01
*
-.13* .07 -.00 .03 -.03 -.00 .01
*
.14* .09
B4 -.01
*
-.47* -.09 -.01 .05 -.00 .00 -.00
*
.24*
k
.21*
B12 .06
*
-. 18* .03 -.06 .01 -.03 -.01 .08 .07 .05
B13 .07
• * 
-.26* .03 -.03 -.01 -.01 -.04 .08 .10* .11*
B14 -.00 .06 .08 .01 -.06 .05 .06
★
.14*
*
-.19* -.18*
B16 -.02 .05 .03 -.00 -.07 -.05 .03 .02 -.05 -.15*
B17 -.01 .00 -.05 .05 .10* .08 .00 .10* -.00
*
-.13*
*  P < .05
*  P < .01
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A2 A6 All A13 A16 A18 A20 A22 A23 A25
B18
*
.16* .11* .05 .09 -.04 .03 .00 -.06 -.07 -.08
B20
*
-.15* -.05 -.04
•k
-.13* .03 -.05 -.00 .06 .08 .07
B21 -.04 -.04 .05 -.04 .02 -.02 .08 .07 .02 -.09
B23 .05
★
.20* .06 -.00 .05 .05
*
.13* .04 -.08 -.05
B24 .02 .03 .10* -.08 -.03 -.01 -.04 .02 -.05 -.06
B25 .05 -.06
★
.15* -.05 .00 -.07 -.04 .09 -.09 -.09
B26 -.03
*
-.31* .10* -.05 .02 .04 ' .01 -.02 .07 .02
B27 -.09 .31* .08
*
-.15* -.02 -.11* .08 .05 -.12*
*
-.13*
Cl .03
■k 
.16* -.10* -.02 -.06 -.01 -.04
★
-.17* .04 -.05
C2
★
.29*
*
.79* -.01 .09 .08 .01
*
.14* -.09
*
-.17*
*
-.21*
C3 .04
*
-.36* -.09 .02 .00 .03 .04 .03
*
.19*
*
.16*
C5 .02
*
-.20* .07 -.01 -.10* .08 -.03 -.01 .02 .07
C6 .00 -.05 .11* -.04 .06 .05 -.02 .05 -.01 .01
C7
*
-.15* .06 .11* -.09 .10* -.02
*
.15* .08 -.07 -.02
C9 .06 -.00 .04 -.03 -.03 -.05 .03 .02 -.07 -.02
CIO -.01 -.08 .10* -.08 .04 .01 .02 .06 -.02 .02
Cll .03 .03 .05 .07 .04 .04 -.05 .07 -.11* -.07
C13 .06
*
.22* .00 .10* .01 .04 -.01 -.00
■it
-.14*
*
-.13*
D2 -.01 -.09* -.06 -.05 -.00 -.00 .01 -.03 .08 -.01
D4 -.07
:k
-.62* .06 -.04 -.03 .04 -.07 .11*
k
.12*
*
.13*
* P < .05
*  P < .01
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A27 A30 B1 B2 ■ B4 B12 B13 B14 B16 B17
A2
A6
A ll
A13
A16
A18
A20
A22
A23
A25
A27
A30
*
.63*
B1
*
.26*
*
.14*
B2 .12* .11*
*
.28*
B4
*
.44*
*
.33*
*
.26*
*
.18*
B12
*
.13* .10*
*
.38* .09
*
.13*
B13
*
.20*
*
.17*
★
.48*
*
.21*
★
.25*
*
.92*
B14 -.12*
*
-.16* -.06 -.07 -.06 -.03 -.06
B16 -.06
★
-.16* -.01 .01 -.11* -.02 -.12* .02
B17 .02 -.10* .02 -.10* .02 .02 .01 .03 -.01
* P < .05
*  P < .01
126
A27 A30 B1 B2 B4 B12 B13 B14 B16 B17
B18
•k
-.17*
*
-.15* .03 -.02 -.06 .04 .07 .02 -.07 .02
B20 .10* .11* -.03 .04 .02 -.05 -.08 -.07 .06 -.03 .
B21 .02 -.07 .06 .03 .06 -.04 -.05 -.04 -.06 .02
B23
k
-.14* -.10* -.07 -.03
*
-.14* -.02 -.05 .01 -.00 .03
B24 -.05 -.07 .11*
*
.13* -.07 .03 .10* .03 -.12* .01
k *
B25 -.03 -.08 .12* .03 -.01 .11* .14* .00 -.21* .07
* * * * * *
B26 .18* .05 .24* .13* .25* .21* .27* -.07 -.07 .01
* * ■k
B27 -.22* -.16* -.11* -.02 -.20* -.08 -.11 * .04 .01 -.01
* * ■k
Cl -.18* -.11* -.17* .05 -.05 -.14* -.10* .06 -.03 -.07
* k * * k
C2 -.40* -.34* -.26* -.02 -.33* -.10* -.17* .05 -.01 .04
* ★ * * ★
C3 .37* .26* .22* .18* .60* .09 .20* -.08 -.05 -.03
* * * *
C5 .12* .09 .21* .11* .25* .04 .14* -.08 -.05 -.13*
C6 .00 -.01 .10* .05 -.11* .03 .02 .04 -.06 .07
C7 -.05 -.06 .03 -.02
*
-.14* .02 -.03 .02 -.01 .03
C9 -.02 -.00 .08 -.03 -.00 .12* .10* .02 .03 .02
CIO .04 -.01 .06 .01 .01 .01 .02 .04 .02 -.06
Cll -.01 -.05 -.09 .01 .02 -.03 -.03 .02 .01 .06
★ * ■k * k k
C13 -.18* -.18* -.17* -.14* -.32* -.08 -.15* .04 .08 .07
D2 .04 -.00 .08 .07 .06 -.03 -.01 -.02 .01 .05
k k * * * *
D4 .36* .26* .28* .00 .26* .18* .20* -.07 .02 -.01
*  P < .05
*  P < .01
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B18 B20 B21 B23 B24 B25 B26 B27 Cl C2
B18
B20
*
-.76*
B21 -.11* .05
B23
*
.16* -.10* -.08
B24
ie
.31*
*
-.24* -.02 -.07
B25
*
.18*
•k
-.14* .11* -.08
*
.57*
B26
k
.12* -.07 -.01 -.11*
■k
.23*
*
.28*
B27
*
.23*
*
-.13* -.02
*
.16* .12* .03 -.06
Cl .09 .01 -.03 .04 .09 -.03 -.03 .06
C2 .10* -.04 -.02
*
.18* .03 .01
*
-.21*
*
.24* .08
C3 -.03 -.02 .05 -.08 -.08 -.05 .12*
*
-.20* -.11*
k
-.25*
C5 -.00 -.01 .01 -.08 -.01 -.03 .10* -.08 .03 -.11*
C6 .07 -.08 -.08 .05 .06 .01 .01 .01 -.12* -.02
C7 .06 -.02 -.02 .05 .06 .08 .01
•k
.14* -.09 .10*
C9 .05 -.03 -.01 -.00 .09 .06 -.02 .07 -.00 -.02
CIO -.02 -.08 -.07 .03 .04 .05 .03 -.03 -.07 -.06
Cll .04 -.08 .00 .01 -.04 -.07 -.06 .01 -.00 .05
C13
*
.18*
*
-.21* -.06 .05 .03 -.05 -.07 .03
it
-.16* .10*
D2 -.00 .10* .07 .02 -.04 .02 .06 .10* .03 -.02
D4
*
-.10* .07 .03 -.10* -.06 -.00
★
.18*
*
-.22*
*
-.51*
*
-.72*
*  P < .05
* P < .01
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C3 C5 C6 C7 C9 CIO C ll C13 D2 D4
B18
B20
B21
B23
B24
B25
B26
B27
Cl
C2
C3
C5
*
.13*
C6 -.10* -.04
C7
k
-.13 *
★
-.26 * .12*
C9 .02 .05 .04 .06
CIO .00 -.06 .00 .06 -.07
Cll .01 -.05 - .  10* -.06 .03 -.02
C13
*
-.24 *
**rHCVJt .11* .07 .00 .01 .02
D2 .08 -.06 .10* .11* -.06 .01 -.03 -.07-
D4
k
.23*
*
,14* .07 -.05 .08 .05 -.02 .11* -.02
* P < .05
*  P < .01
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